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WHEN YOU BUY G-E UNIT SUBSTATIONS 


The severity of a short circuit depends largely 
on the capacity of the substation that feeds the 
circuit, NOT on the normal load on the circuit. 
To assure you of adequate interrupting capacity 


for even the most severe short circuits, G-E 


G-E drawout air circuit breakers are 
properly rated — can be inspected 
quickly and safely —and need little 
maintenance throughout a long life. 


FOR DEPENDABLE PERFORMANCE— 


G-E air circuit breakers have positive- 
acting, dual-magnetic, overcurrent trips 
which provide time-delay protection for 
overloads (adjustable from 100 to 200 
per cent of the breaker rating), and in- 
stantaneous protection from short circuits. 
Silver-to-silver contacts, fast-acting arc 
quenchers, and generous current-carrying 
elements assure reliable operation. 


—AND EASY MAINTENANCE 


Drawout air circuit breakers, which roll in 
and out as easily as a file-cabinet drawer, 
can be inspected, tested, or replaced with 
another breaker quickly and safely. After 
a power interruption, a simple turn of the 
breaker handle quickly restores service. 
Air circuit breakers in your G-E unit sub- 
station assure an important saving in tire 
and labor required for routine inspection 
and maintenance. 


If you need dependable load-center unit 


load-center umit substations are built with prop- 
erly rated breakers. These are air circuit break- 
ers which have been co-ordinated—electrically, 
mechanically, and thermally—with the capacity 


of the substation and the system. 


substations in a hurry, or simply want 
more complete information, get in touch 
with the nearest G-E office, or write to 
General Electric, Schenectady, N. Y. 


FOR D-C, TOO— 
RECTIFIER UNIT SUBSTATIONS 


Now you can have direct-current power at your 
load centers by running high-voltage a-c all the 
way, and converting to d-c with rectifier unit 
substations located at those centers, 
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AST SERVICING of indoor, high-overhead 

fluorescents, sprinkler heads or “what-have- 
you” —without stopping production, even where 
aisles are narrow—is accomplished with ease 
by reaching over bench or machine. Murray 
Crows’nests mounted on caster trailers or electric 
platform trucks are the last word in adaptive- 
ness. Send for the convincing facts that have 
made this aerial ladder favorite among utilities 
for more than a decade. No obligation. Metro- 
politan Device Corporation. Brooklyn, New York. 


INDOOR — OUTDOOR 
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Appleton Conduit Fittings and Lighting Fixtures cut maintenance 
cost in two important ways—they’re sturdily made to last as long 
as the building where installed, and those that may ever require 
any service are carefully designed for easy accessibility. 


For instance, when an Appleton Explosion-Proof Fluorescent 
Lighting Fixture needs a new lamp, it’s a simple matter to remove 
the screw cover and install one. Easy, low-cost maintenance was 
given important consideration by Appleton engineers when the 
design was still on the drawing boards. 


Lower cost of installation, too, is characteristic of Appleton 
equipment—from simplest conduit fittings and lighting fixtures to 
big explosion-proof panel boards—types and sizes running into 
many thousands and blanketing every requirement. All are skill- 
fully planned for quick hook-up and easy wiring. 


You not only build for permanence with Appleton fittings and 
lighting fixtures, you also pave the way for long years of rock- 
bottom maintenance expense. That double advantage means last- 
ing satisfaction and good-will on every job where you install 
Appleton equipment. 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE e CHICAGO, ILLINOIS 
Branch Offices: NEW YORK, 76 Ninth Avenue * DETROIT, 7310 Woodward Avenue * 
CLEVELAND, 1836 Euclid Avenue * SAN FRANCISCO, 655 Minna Street * ST. LOUIS, 420 
Frisco Bldg. * LOS ANGELES, 100 North Santa Fe Avenue * ATLANTA, 175 Luckie 
Street, N. W. * BIRMINGHAM, 6 N. Twenty-first Street * MINNEAPOLIS, 305 Fifth 

Street, S. * PITTSBURGH, 418 Bessemer Bidg. 
Resident Representatives: Baltimore, Boston, Cincinnati, Dallas, Denver, Kansas City, 
Milwaukee, New Haven, New Orleons, Philadelphia, Seattle 


APPLETON 


CONDUIT FITTINGS - OUTLET AND SWITCH BOXES - EXPLOSION-PROOF FITTINGS - REELITES 
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PREVENTIVE 
MAINTENANCE 





Keep ‘em both rolling 


Does yeur business depend on your truck—a truck 
which you can’t replace for the duration? Then re- 
member this cheering fact: 


The money you formerly set aside for depreciation 
and trade-in costs will be more than enough to keep 
your present truck rolling! 


Use this money today for Preventive Maintenance. 
Give your truck regular and systematic inspection, 
adjustment and servicing. Get longer truck life, 
fewer road failures and, in the long run, lower costs 
per mile—just as the operators of large truck fleets 
have done for years. 


It’s easy for you to do this now. Until recently, 
Preventive Maintenance required elaborate records 
and was feasible only for large fleet operators. But 
today thousands of service stations and garages offer 
you a simple plan for one or more trucks and passen- 





ger cars, based upon the proved methods of the 
big fleets. 


The time for you to start Preventive Mainte- 
nance is now! It will be too late when your truck 
wears out or breaks down. ‘Today, while your truck 
still rolls, put it in the care of a service station or 
garage near you—one that’s equipped to give your 
truck regular and systematic Preventive Maintenance. 


* * * * * * * * * * * * * * 


Published in the interest of our national need for 
truck conservation by 


ETHYL CORPORATION 


Chrysler Building, New York City 
Manufacturer of Ethyl fluid, used by oil companies to improve 
the antiknock quality of motor and aviation gasoline. 


* * * * * * * * * * * * * * 
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NV MONTHS AGO Allis-Chalmers offered free to 
U. S. industry a new kind of maintenance book 
... "A Guide to Wartime Care of Electric Motors.” 
Setting up as targets for maintenance the 9 main ene- 
mies of motor life — dust, stray oil, moisture, friction, 
misalignment, vibration, uneven wear, overload, under- 


When you do need new motors 
into the strength, solidity and all-around 
protection of the new ‘Safety Circle 

protected top, sides, ends and bottom 
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load — this new handbook gave simple, easy-to-get, war- 
time directions for fighting them. 

Result? Over 100,000 copies are already in use by 
the armed forces and war industry — and néw requests 
pour in daily. If you haven't yet obtained your free copy, 
write ALLIS-CHALMERS, MILWAUKEE, WIS, A 1592 
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MORE LIGHT 
FROM LESS WEIGHT 


Sylvania pioneered composition reflectors for fluorescent fix- 
tures and “proved them in industry.” 





This composition reflector has an efficiency of 86 per cent— 
even higher than that of prewar porcelain-enameled metal in 
conventional contours. 


It is fabricated to Sylvania’s specifica- 
tions from a strong and durable com- 
position. Coated with MIRACOAT 
inside and a handsome French Gray 
outside, it stands up under extreme 
humidity and temperature conditions. 
Also it is impervious to frequent wash- 
ings. 


It gives more light. It’s lighter and 
easier to handle. 
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continuous row installation 





THE FLUORESCENT 
~— FIXTURE * FUTURE! 





This adds up to a modern, standard, 
adaptable fluorescent fixture that eliminates 
installation headaches and stock troubles. 


ERE’S what you’ve been hoping for — years ahead 
| j of time—a fluorescent fixture that has “every- 
thing” — the fixture of the future NOW. 


Once again Sylvania engineers have taken another 
long step forward, and designed a unique industrial 
fixture without metallic reflector, with top-housing 
under three pounds. Their perfected design is a revela- 
tion of simplicity and adaptability. 


This new Sylvania fixture is made in two sizes—for 100- 
watt and 40-watt lamps. In either length, ove standard 
fixture will fill any industrial lighting requirement. 


... Can be installed singly or in continuous rows. 


. Can be stem-mounted, surface-mounted, mounted 





@ SINGLE OR CONTINUOUS ROW INSTALLATION 
@ SIMPLE 
@ STANDARD 
@ REGULAR SIZE USES 2 OR 3 40-WATT LAMPS 
@ LARGE SIZE USES 2 100-WATT LAMPS 


@EASIER INSTALLATION 
@SPEEDIER MAINTENANCE 





with chains or slide-grip hangers. 
. . Can take either two or three lamps. 


This one-for-all-purpose adaptability is attained by 
the streamlined top-housing that encloses the ballast, 
protects it and provides cooler performance. One- 
half-inch center knock-outs at centers of 18, 24, 30 
and 36 inches provide for any type of mounting. The 
starter sockets are readily accessible, and there is a con- 
venient knock-out for a pull-chain switch if desired. 


This is the fluorescent fixture of the future that the 
trade has been waiting for. It meets all WPB require- 
ments, carries Underwriters’ Laboratories approval 
and our own standard guarantee. For specifications and 
prices, write Dept. X-00, Sylvania, Ipswich, Mass. 


“Everything that’s Finest in Fluorescent” 
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Central 222 Conduit 


One after the other---American Liberty 
Ships slide into the sea. Vital circuits supply- 
ing production power must not be sabotaged 
by shock, vibration, twisting, or moisture. 

CENTRAL’S consistent uniformity, 
accurate threading and easy workability 
speeds installations for shipbuilders and 
electrical contractors . . . wherever vital 
conduit goes. 
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1/2 to 2 HP 


FULLY ARMORED AGAINST THE ENTRY OF 


DESTRUCTIVE 


MATERIALS—RESISTANT 


TO CORROSION AND EXTERNAL DAMAGE 


On this new member of the Tri- 
Clad motor family, end shields 
and frame are solid cast iron, 
smoothly contoured and tightly 
fitted. Ball bearings are protect- 
ed by a rotating-labyrinth bear- 
ing seal—against damaging dusts 
or liquids. The leads are sealed 
in compound in a cast-iron pock- 
et in the frame. Inside, the 
motor has all the extra-protec- 
tion features of Tri-Clad open 
motors, such as Formex* wire. 


An outstanding feature of 
these new motors is that their 
mounting dimensions are inter- 
changeable with those of open 
motors of like rating. 


For complete information on 
the totally enclosed Tri-Clad, 


*Reg. U.S. Pat. Office 


FRAME SIZES 


Poly- 
phase 


see your G-E representative, or 
write to General Electric Co., 
Schenectady, N. Y. 
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AIR CONDITIONED FOR LONGER LIFE 
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WHICH OF THESE 
TESTING INSTRUMENTS 


DO YOU LACK? 


AK-1 
A-C HOOK-ON VOLT-AM- 
METER. The handiest of instru- 
ments for quick load checks—no 
cutting conductors or interrupting 
service. Measures volts also. Bul- 
letin GEA-2950. 

AP-9 
MEDIUM-SIZE PORTABLE, 

A-C (AND DP-9, D-C). Ac- 

curate within 34 of one per cent. 
Very portable—size only 215 
by 434 by 61% inches. Price 
covers a 5-amp ammeter. Bulletin 
GEA-1784. 

AS-5 
POCKET-SIZE PORTABLE, 

A-C (AND DS-5, D-C). Ac- 

curate within one per cent. Slips 
easily into a coat pocket—size 2 
by 314 by 514 inches. Price 
covers a 5-amp ammeter. Bul- 


letin GEA-1784. 
CF 
ay RECORDER, PORT- 


ABLE. An inexpensive instru- 
ment. Inkless—no pen to start and 
no ink to spill. Price covers a 5/10- 
amp ammeter. Bulletin GEA- 
3187. 

cD 


INK .RECORDER, PORTABLE 
AND SWITCHBOARD. Ideal 
for use where a high degree of 
accuracy is very important. Price 
covers a 5-amp portable am- 
meter. Bulletin GEA-1061. 


OR QUICK LOAD CHECKS, we find the General Electric 

hook-on volt-ammeter the handiest of all instruments. 
But, it is not a cure-all. There are times when we use an 
indicating instrument that has an accuracy even higher 
than the +3 per cent of the AK-1. 

“For still other work, we need a chart record of current 
or voltage taken during an entire cycle of operation of a 
single machine, or of an entire section of the plant—that’s 
when we use a recorder. 

“Having the right instruments available speeds up our 


‘ preventive maintenance work.”’ 


Those are the words of G. W. Osgood, Electrical Depart- 
ment, Merrimac Hat Co., Amesbury, Mass. 


Don’t Handicap Green Hands 
by a Lack of Instruments 


When experienced maintenance men like Mr. Osgood 
say it’s important to have the right instruments, we can 
imagine how handicapped inexperienced men must be 
without them. 

Still, you don’t need a roomful of instruments. The 
five shown here will do 90 per cent of your testing work 
(prices are for estimating only). If you would like more 
information about them, ask the nearest G-E office for 
the bulletins listed. If these instruments won’t answer, tell 
us what you need. We may have a standard instrument 
that will do the job: General Electric, Schenectady, N. Y. 


ore ~ 
\! ~~ ? The Army-Navy “E"’, for Excellence 
\r in the manufacture of wor equip- 
| —— ment, now flies over six G-E plants 


employing 100,000 men and women. 
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BURNDY SAYS: 


YOU DON’T NEED A DROP OF SOLDER TO MAKE A GOOD JOINT!” 


3 from thousands 


of Burndy Selderless Connectors 


Hylug — Type YAG (indent type) 


Servit —Type KS 


Qiklug —Type QA-B 


BURNDY ENGINEERING CO., INC. - 


12 


Burndy left the solder pot behind over 
20 years ago—and the millions of soynd 
Burndy solderless connectors since put 
in service under every conceivable oper- 
ating condition prove what a great step 
forward this was! 

For tiny wire connections, or for the 
largest conductor connections for heavy 
current loads, Burndy solderless connec- 
tors replace the messy, time-wasting 


solder pot with simple clamping elements 


. . . providing SPEED and EASE and a 
BETTER ELECTRICAL CONNECTION. 
Whatever connector problem may be 
bothering you today, Burndy has either 
solved it in 20 years of specialized en- 
gineering in this field —or will solve it 
for you now, with a connector custom- 
made to fit your needs. Call in a Burndy 
representative. If he can’t show you time 
and cost savings decidedly worth-while, 


invite him to go fly a kite! 


for . 


The Answer 10 YOUR ELECTRICAL CONNECTION PROBLEM 


OVERHEAD * UNDERGROUND > 


POWER ° 


WIRING * GROUNDING 


107 EASTERN BOULEVARD, NEW YORK CITY 
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They save pounds of 
critical material per 
fluorescent fixture 


4 S AN aid to fixture manufacturers in their programs 


to save critical materials, we now offer this addi- 
tion to our line of war-plant ballasts. These ballasts 
differ from those of conventional design only in location 
of leads, which come out through two bushed holes in 


the base plate (one at each end). 


Installation simplified. These new ballasts can _ be 
mounted completely exposed atop a narrow, shallow 
wiring channel just wide enough and deep enough to 
enclose the leads. The saving in iron and steel is there- 
fore substantial, since there is no longer need to allow 


room for the complete ballast in the fixture itself. 


Because of their exposed location, these ballasts 


will operate in lower ambient temperatures— which 


BALLASTS 


WITH LEADS 
OUT the BOTTOM 


contributes to long ballast life. They do not require 
special installation features, such as ventilating louvers 


and conduction plates. 


Wide range of ratings. Ballasts with leads out the 
bottom are available in 40-watt Tulamp and three- 
lamp ratings, 100-watt Tulamp and Forlamp ratings— 


those used most in war plants. 


For more details about this improved design, and for 
information on the rest of the G-E line of ballasts for 
fluorescent lighting, send for your copy of Bulletin 


GEA-3293. General Electric, Schenectady, N. Y. 
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“SEE-ABILITY” 


BORE TELESCOPE with strong interior light 
provides “SEE-ABILITY”, permitting inspec- 
tor to examine inside of gun tube. 


NOT ONLY MORE GUNS, but better guns, are 
coming out of the arsenals of democracy. Better 
workmanship, greater accuracy are possible because 
of better “See-ability” over the lathes, boring ma- 
chines, drills, and inspection benches. 


Through its knowledge of modern lighting, Westing- 
house is contributing daily to improved “See-ability” 
in our war plants. Knowing that the heart of good 
lighting is the lamp, Westinghouse has steadily 
improved quality. Today Westinghouse fluorescent 
lamps are brighter than ever, and they stay bright 
from end to end. 





4 











builds better guns 





ACCURACY IN testing, grinding, machining, 
assembling, and hundreds of other operations 
depend on “SEE-ABILITY.” 





IN MODERN GUNS accuracy is checked at every step in manufacture. “SEE- 
ABILITY” aids these close inspections. 


Join the 
“Sight for Victory’ Program 





= 


The National Better Light-Better Sight Bureau has pointed up the | JUST OFF THE PRESS! 32 page book, “SIGHT 
wartime objectives of the lighting industry, starting with a check-up | FOR VICTORY,” prepared by National Better 
of seeing conditions in war production factories. We can allhelpin  Light—Better Sight Bureau. Designed to be pre- 


this i daceles e ; sented by lighting men to every war plant in 
is important task and make the check-up complete by July 4, 1943 Aumadicn, leittitiads aldheatien iii Gideiaacer ahi 


See-ability” is @ must for good workmanship, accuracy, and in- prehensive “SEE-ABILITY” analyses. Every 
creased production. Let’s all do our part in the “Sight for Victory lighting man should be familiar with this 
program, help win the war faster, and then we can all have the oppor- book, 


tunity we have been waiting for. Westinghouse Electric and Manu- 
facturing Co., Bloomfield, New Jersey. 





estinghouse 
MAZDA LAMPS 


FOR GREATER ““SEE-ABiLITY *’ 
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is dedicating 4 53 
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pce a armed forces with weapons 
su ' 

that will help win the war. 


; Emerson-Electric 


j on- 
in these grim days, ae . 
< its responsibility 
to the men and 
litary service. 


But, even 
Electric fully —— - 
its customers, to its employ o 
n 
women now engaged i 


1943 is de- 

This advertising ai te coats to carry 
. ble Emerson- 

signed to enable © . and to 
# its responsibilities, a sg grag er 

- maintaining the 





do its part in 
way of living ” 
to preserve. 


hich we are now 


fi ghting 








By maintaining the interest and confidence of the consum- 
ing public with a broad program of national advertising, 
Emerson-Electric is providing its Wholesalers and Retailers 
with the most substantial assurance that their Emerson- 
Electric franchise will continue to be a valuable business 
asset, after “Victory”. 

Emerson-Electric fans, motors, welders and other products of 
the past 53 years are old reliable friends to millions of 
people. Since they cannot buy Emerson-Electric products 








now, these folks deserve to know how extensively Emerson- 
Electric is participating in the war effort. New friends and 
customers will also become favorably acquainted with 
Emerson-Electric products through this program. If you desire 
a copy of Folder 655, giving complete information, write 
today. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY 


SAINT LOUIS « Branches: New York ¢ Detroit © Chicago 
Los Angeles * Davenport 
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CRESFLEX NON-METALLIC SHEATHED CABLE: SERVICE ENTRANCE CABLE +> MAGNET WIRE - BARE WIRE< 
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a CAMBRIC :‘ RUBBER POWER CABLES - BUILDING WIRE : RADIO 
Some of The ~~~ 2 
| 
vr 


CRESCENT 


ELECTRICAL WIRES AND CABLES 
That Are deep 8 been s Special Needs 


ing and interior wiring of all kinds. _eaarry ar yen wen ence 








Extensively used in shipyards, 
and for the manufacture of tanks, 
guns and planes. 
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Welding Cable 





ee 
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» 
For portable power leads to 5 
drills, tools, welding and construc- 
tion machinery. 





For electric power and control 
circuits aboard ship. 





For general industrial power (2 
wiring. Widely used because no @ 
rubber required in construction, 
and can carry larger currents for jijm 
same size copper conductors. i 
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rag Varnished Cambric Power Cable 
dese CRESCENT INSULATED WIRE & CABLE CO. 


, write ASK YOUR JOBBER FOR 


APANY 
icago 





Factory: TRENTON, N. J.— Stocks in Princip: Cities 


CRESFLEX NON-METALLIC SHEATHED CABLE * SERVICE ENTRANCE CABLE: MAGNET WIRE: BARE WIRE 
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CRESCENT ENDURITE SUPER-AGING INSULATION : WEATHER-PROOF WIR 
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This 48-page data manual pub- 
lished recently by the General 
Electric Company furnishes all of 
the information necessary for the 
design and installation of elec- 
trical systems in Robertson Q- 
Floors. The cellular structure of 
these modern Q-Floors makes 
possible electrical flexibility and 
adequacy undreamed of before— 
a definite advantage for building 
owners, architects and electrical 
contractors. 


For further information about 
G-E Q-Floor Wiring and how it 
can be used to insure adequate 
electrical wiring, get in touch with 
your nearest G-E Merchandise 
Distributor. 


* * * 


Q-Floor literature will be gladly 
furnished by Robertson engineers. 
Contact the nearest Robertson 
office (in all principal cities). 


Electrical Maintenance Men 


Q-Floors offer you complete elec- 
trical availability and adaptability 
for all maintenance requirements, 
rearrangements and change; in War 
Production Plants. 

Think what it would mean to you 
to have capacious, approved electrical 
raceways every six inches throughout 
your entire floor system .. . just 
beneath the floor surface! What we 
really make is Maintenance Time. 


H. H. ROBERTSON COMPANY « Farmers Bank Building ¢ Pittsburgh, Pa. 


ROBERTSON (_)-FLOoRS 
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The Youngstown Sheet and Tube Company 
was founded in November, 1900 by 47 local 
investors, with an authorized capitalization of 
$600,000. In December, 1901, this capitalization 
had been increased to $4,000,000 to provide for 
the expanded program decided. upon by the men 
of vision who planned the future of this company. 


In February, 1902, 14 months after 
the initial meeting of the shareholders 
of this company, the first product carry- 
ing the Youngstown trademark was 
produced. In this same year, these 
pioneers took the first step to assure 
complete integration... the first 
producing blast furnace was purchased... 
the first ore properties were acquired... 
and the first coal lands obtained. These 
early acquisitions all served as a nucleus 
around which was created the great 


industrial organization, which in later 
years served mankind in every corner 
of the globe where products of civiliza- 
tion were making life more complete. 


We are doubly appreciative of the 
efforts of those who preceded us at 
Youngstown. These men of faith, cour- 
age, foresight and action have bequeath- 
ed to us those things with which we can 
make a definite contribution in helping 
to win freedom for the world today, and 
upon which we can help build an 
assured prosperity for the future. 


Pipe and Tubular Products - Sheets 
Plates - Conduit - Bars - Tin Plate 
Rods - Wire - Nails - Tie Plates and 
Spikes - Alloy and Yoloy Steels 
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MOTORS 


HE skill and facilities Wagner has gained in 52 years of 
i i r now bein 

Ea ~<a manufacturing quality motors are now being used to speed 
used on machine tools ond other electri. | up Victory. Wherever there is war activity you will find Wagner 
cally-driven equipment that operate in motors doing a job—on ships, tanks, and planes...in army can- 
clean, dry locations. 1/6 to 400-hp, 25 to d d dri hi d 

60 quia, Dar Behaee. tonments and navy yards ...on motor driven machinery an 
’ equipment in shipyards, fh mines and in all kinds of plants 

producing war materials. - 


Wagner motors have proved their ability to produce de- 
pendable power under the most severe operating conditions and 
they can help you, too, in your war effort. 


No matter what type of motor you require — regardless of 
the torque, speed, or current requirements, you can choose a 
motor from the Wagner line that is correctly engineered for the 
job. The three motors illustrated represent just a few of the 
various types of Wagner motors. Each Wagner motor has special 
electrical and mechanical characteristics that make it the ideal 


Wogner type CP Totally-Enclosed Fan- motor for certain applications oi 

Cooled Motors are used on machine tools % 

and other motor-driven equipment, where 

dust, dirt, filings, chips, fumes and other 

destructive elements are prevalent. 1-1/2 

to 125 hp, 25 to 60 cycle, 2- or 3-phase. 
Wagner's 29 branches are manned by trained field engineers com- 
petent to solve your motor application problems. They will gladly 
consult with you and do everything possible to assure you the quickest 


delivery on the motors you need to keep war production on schedule. 


Sead for Tnese Valuable Bidlletins. + ¢ Bulletins 


MU-182 and MU-183 illustrate and describe the plete line of Wagner motors . 
-—a motor for every purpose. Copies of these bulletins will be sent upon request. 


Wagner type HP Explosion-Proof Motors 

are ideal for machines located where in- A . 
fammcble motes ord ntsc oo HM Ga B24 Yo DA ZL KO Wang sey wel BCOy!) 
handled or manufactured. 3/4 to 125 hp, ‘ae ae a 


2- or 3-phase, 25 to 60 cycle. = Fa ; . 
mad-t1 6413 Plymouth Avenue, St. Louis, Mo., U.S. A. 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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This label means 






is probably one or more of these 
FLEUR-O-LIER MANUFACTURERS 
near you to supply Certified fixtures that 
protect you and the worker who uses them. 


if YOU NEED new fluorescent lighting for 
your war plant, naturally you want to 
select it carefully—give it the-same close 
scrutiny that you give to the product you 
turn out. But perhaps you haven’t time. 
That’s where fixtures bearing the FLEUR- 
O-LIER label come in. 





EVERY INDIVIDUAL part of a FLEUR-O- 
LIER fixture is tested and Certified—as 
well as the assembled unit. Starters and 
ballasts, vital control parts, also meet 
exacting standards and carry their own 
E.T. L. labels. 





THAT LABEL on a fixture tells you that any 
further test or check is unnecessary. Be- 
cause FLEUR-O-LIER fixtures have been 
tested by impartial experts—Electrical 
Testing Laboratories, Inc., of New York, 
and CERTIFIED by them as meeting 50 
rigid specifications set up by MAZDA Lamp 
makers to assure you dependable lighting. 





FLEUR-O-LIER FIXTURES using non-critical 
materials are now available. Non-ferrous 
reflectors are covered by the same rigid 





OVER 40 leading fixture makers through- 
out the country participate in this 
FLEUR-O-LIER specification program. 
So wherever your plant is located, there 
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help for him..and help for you 


specifications as the former steel reflec- 
tors; have high reflection factor, stur- 
diness, safety, light weight; are built to 
Bureau of Standards design. And they 
give you the same dependable service as 
always. They can be obtained by war 
plants on suitable WPB priorities. 


Bs 





NEW! So that you may have full 
information about FLEUR-O-LIER 
specifications, a booklet including 
complete engineering data has 
been pre See for your guidance. 
Written by lighting experts, this 
booklet will a valuable addi- 
tion to your file on industrial 
lighting. With it you also get the 
full story of the FLEUR-O-LIER 
program and list of manufacturers. 
Write NOW to FLEUR-O-LIER 
MANUFACTURERS, 2122-6 
Keith Building, Cleveland, Ohio. 











FLEUR-O-LIERS 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open 
to any manufacturer who complies with FLEUR-O-LIER requirements 













(AN IMMEDIATE ANSWER FOR 


SANGAMO TIME-SWITCHES | oepenoasie AUTOMATIC CONTROL 


- 


Prorecrive FLOODLIGHTING is one method that is used in factory 
yards, building approaches, railroad sidings, substations, storage 
yards, and other vital properties. To increase the effectiveness of 
this lighting—to insure against wrong on and off times of lights, 
contractors are selling Sangamo Time Switches thus adding 
Automatic Control. These time switches change the operation 
of the lights daily to conform with sunset and sunrise. Investi- 
gate, then include the form of Sangamo Time Switch best suited 
for your needs. 


@ Current interruptions up to 
10 hours will not stop Form 
VSWZ astronomic dial time 
switch nor affect its ‘on’ and 
“‘off"’ settings. 

* 


* 


SANGAMO ELECTRIC COMPANY 722x922 
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COPPER MUST STILL BE CONSERVED 


For supplementary 
close-up lighting 
of machine tools, 
presses and other 
machinery, both 
lamp and trans- 
former may be 
mounted on the 
machine. 





Power-Circuit Transformers eliminate 
need for separate Complete High 
Voltage and Low Voltage Circuits 


@ Both engineering practice and copper conservation require- 
ments dictate the use of only one main distribution of the higher 
voltage power current while providing for the lower voltage 
for lighting and small appliance purposes through the use of 
step-down transformers where current of this voltage is required. 

Duplication throughout the plant or building is eliminated 
and the amount of copper effectively reduced. As the sketch 
shows—Jefferson Electric Power Circuit Transformers placed 
at intervals provide the necessary 115-230 volt current by 
stepping down from the power distribution. These trans- 
formers are the dry type and may be mounted on walls, 
posts or directly on machines . .. Bulletin 421-PCT 
contains complete data,—write for a copy... JEFFERSON 
ELECTRIC COMPANY, Bellwood, (Suburb of Chicago) Illinois. 
Canadian Factory: 60-64 Osler Avenue, W. Toronto, Ontario. 


JEFFERSON 


TRANSFORMERS 


POWER CIRCUIT 


Single M Motors 
115 — 230 Volts 
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Single @ Motors 
115 — 230 Volts 
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MILLER does 
it again...with 


FRO-DESIGNED 


FLUORESCENT 
LIGHTING! - 


A ee 


FLANGED TOP of channel permits 
clamp strap attachment at vari- 
ous points along channel, for ceil- 
ing, rod or cable mounting to suit 
any ceiling structure. Also can be 
suspended with chains, conduit or 
combinations of these methods. 





WIRING CHANNELS, zow stream- 
lined, contain all necessary wir- 
ing and auxiliaries—with ballasts 
exposed for heat dissipation. Can 
be used as individual lighting 
units or in continuous rows. 





MILLER SAFETY SOCKETS with in- 
tegral safety lock to prevent lamps 
from falling are rigidly spaced 
and substantially mounted. 


AERO-DESIGNED fluorescent lighting is 
MILLER’s answer to recent WPB regulations 
limiting the total amount of steel in fluore- 





scent fixtures. To war plants, badly in need of 
more modern, productive lighting, it means in 
effect MILLer 50 Foor CanpLer and 100 Foor 
“CANDLER fluorescent-lighting- systems are~still~ 
available without any sacrifice of lighting effi- 
ciency, economy of installation, ease of main- 


REFLECTORS are of Masonite with 
durable IVANITE, the “sealed- 
in-surface” finish for high reflec 
tion factor. Lightweight, easy to 
remove, simple to clean. Reflectors 
gre “extra length” for good shield- 
ing of lamp ends. Miller rein- 
forcing reflector attachment strap 
assembly is an integral part of 
each, reflector—no change re- 
equired for either two or three- 
light units. 


tenance, mobility or rugged construction. 


Read carefully, please, the principal features 
of this new AERO-DESIGNED lighting as 
listed at the right. Then sit down and write 
Miter at Meriden for full information . . . or 
call in our nearest field engineer (located in 





FIXTURES carry both Underwriters’ 
and RLM Standards labels—are 
backed by written warranty and 
MILLER’S almost 100 years of 
lighting experience: -Oe 


principal cities) for a specific discussion of how 
you can use this modern lighting to help busy 
war plants. 


THE MILLER COMPANY e MERIDEN, CONNECTICUT 








ILLUMINATING DIVISION OIL GOODS DIVISION ROLLING MILL DIVISION 
Fluorescent, Incandescent Domestic Oil Burners Phosphor Bronze and Brass 
Mercury Lighting Equipment and Liquid Fuel Devices in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
Wor Materiel 
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ESTIONS 
SFORMERS 


cool ——( #9 — 


LOADING BY COPPER TEMPERATURE (L.U.1.) 
WITH CSP TRANSFORMERS 


. 4 How can heavier loads be 
handled? AB 





How can this equipment 





be protected against loss? 








How can service interrup- 


3 tions be reduced? 





The answer to these questions is based on this fact: 
Loading by Copper Temperature (L.C.T.) in- 
creases usable transformer kv-a by 25% to 40% 
—with complete safety! 


1 L.C.T. puts the reserve thermal capacity of a trans- 
former to work. Emergency overloads can be carried 
longer, without danger, right up to the thermal limit 
of the windings. 


2 L.C.T. gives sure protection against burnouts— 


positively disconnects a dangerous overload before 
positively disconnects a d TRIPLE ACTION 
FOR PROTECTING TRANSFORMERS 


3 L.C.T. provides a visible indication of dangerous 
overload conditions so that load can be arranged, 
if necessary, to avoid power “blackouts.” 

Ask your Westinghouse engineer to give you the 
facts about this transformer development. He'll be 
glad to submit definite recommendations . . . glad to 
help you get more out of your transformer applica- 
tions. Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., Dept. 7-N. J-70398 


MEASURES the amount of overload. 
Loading by Copper Temperature uses actua/ 
winding temperature, takes into consideration 
load duration and magnitude. 





SIGNALS approach of thermal capacity. 
Unnecessary interruptions of service are 
avoided because a red warning light flashes 
when dangerous winding temperature is being 
approached. 


DISCONNECTS load from transformer. 
If overload actually becomes dangerous, an 


internal circuit breaker automatically re- 
estin ng OUSE _ mrtte teed tom he nanormer 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


CSP TRANSFORMERS 
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Reducing process- 
ing time from 
hours to minutes 
means increased 
production and 
lower unit cost. 


Processing all 
pieces under iden- 
tical conditions 
means uniform re- 
sults with a mini- 
mum of rejects. 





Requiring less 
floor space means 
more production 
per square foot. 





Efficient utiliza- 
tion of power 
means low energy 
cost per piece. 





Reducing overall 
time for process- 
ing means less 
labor, less hand- 
ling. and fewer 
manhours. 























































MORE 
PRODUCTION-QUICKER 


Baking-Drying-Dehydrating or Preheating 
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FOR EXAMPLE—A prominent switch manufacturer discovered that 
the Near Infrared Process permits one worker to paint, bake and pack 
as many switch boxes as formerly produced by 4 workers with a 
previous method. The amazing speed. utility and savings of Infrared 
has been applied to hundreds of varying operations. Case studies ap- 
plicable to your production are available on request. 











Manpower and man-hours — a vital problem today — are being greatly conserved 
by the Near Infrared Process. This amazingly fast method of heat transfer cuts 
processing time in many cases from hours to minutes for baking, drying. dehydrat- 
ing and preheating — reduces many product handling operations — requires no 
skilled labor — cuts manpower and man-hour needs substantially. 

The utilization of Fostoria Near Infrared equipment is low in both initial invest- 
ment and operating cost. It is quickly and easily installed and can be moved readily. 
High flexibility provides adjustment to accommodate varying uses and shapes and 
sizes of products. 

Throughout war industry, today, the rapid employment of the Near Infrared Proc- 
ess proves its remarkable advantages. It offers a probable solution to your par- 
ticular production problem. 


THE FOSTORIA PRESSED STEEL CORPORATION, FOSTORIA, OHIO 


In Canada — Write Amalgamated Electric Corp., Ltd., Toronto 


Call Your Fostoria Industrial Service Center 
FOR PRETESTING AND RECOMMENDATIONS 


Fostoria Industrial Service Centers, located in principal 
cities, are properly equipped and well qualified to 
solve your baking, drying, dehydrating or preheating 
problem. If their practical tests prove the Near Infra- 
red Process to be a logical solution, the proper equip- 
ment to do the job is recommended. The service 
provides installation supervision and stands by to help 
the user obtain and maintain forecasted results. 













FOR BAKING + DRYING 
PREHEATING + DEHYDRATION 
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HAZAPAK RUBBERLESS ve 


a New 


BUILDING WIRE 
That Conserves 
Critical Materials! 


HAZAPAK Rubberless Building 
Wire, approved by the Underwriter’s Laboratories, 
Inc., is now available for use as a building wire for 
lighting and power circuits. Its insulation and pro- 
tective coverings contain no critical war materials. 

HAZAPAK Rubberless Building Wire conduc- 
tors are first insulated with asealed layer of Kodapak 
synthetic tape over which is wrapped a further pro- 
tective covering of moisture-proof, crumpled kraft 
paper. This insulation (full N.E.C. thickness), is 
then covered with a Dilec flame and moisture-re- 
sisting wrap. It consists of a cotton wrap with full 
coverage of cotton threads wound on spirally with 
several threads wound on in the opposite direction, 
binding the cotton tightly to the wire and forming 
a smooth, fully-covering sheath slightly smaller in 
diameter and smoother than a braid. 

HAZAPAK Type EG Building Wire is ap- 
proved as the neutral grounded conductor in com- 
mon AC circuits and as the “white” conductor in 
cable assemblies such as Hazardex, armored cable, twin 
lead encased, etc., where the W.P.B. Rubber Restriction 
Order prohibits the use of rubber insulation on the white 
or grounded neutral conductor. 

HAZAPAK Type EI Building Wire is approved for 
single conductor in open wiring as a wartime alternate for 
rubber-insulated wire, and as the “hot” wire in non-metal- 
lic sheathed cable that is run exposed in dry locations. It is 
available in any of the standard building wire colors, 





Salvage Your Scrap — Buy U. $. War Bonds 
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SAVES 
RUBBER 


SAVES 
TIN 


1. Bare copper con- 
ductor. 






2. Kodapak {cellu- 


lose-acetate butyr- 
ate) tape insula- 


SAVES = k= 
CRITICAL 
SYNTHETICS 











3. Mojsture - proot 
compacted kraft 
paper cushion. 


4. Dilec flame and 
moisture - resistant 
covering. 





The use of Types EG and EI HAZAPAK Rubberless 
Wire is covered by Interim Amendments Nos. 44 and 69 
to the 1940 National Electrical Code. 

Consult our nearest office for details about this new type 
building wire or ask your wholesaler about HAZAPAK. 


HAZARD INSULATED WIRE WORKS 


Division of The Okonite Co. 
WILKES-BARRE, PA, Offices in Principal Cities. 


3324 











































Transformers for: Constant Voltage * Cold Cathode Lighting » Mercury Lamps « Series Lighting + Fluorescent Lighting * X-Ray Equipment + Luminous Tube Signs 
Oil Bumer Ignition * Radio * Power * Controls * Signal Systems + Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Ill. 
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Pienty. There are a lot of parts in a Brow ning 
Automatic Rifle 


ejector, firing pin, bipod, sere. . . . They “ve, all got 





slide and piston. bolt ‘link. 
I 


to fit so well and fire so fast that they deliver the 
goods at 560 rounds a minute! 

Some gun! Some parts! 

Peacetime systems of industrial lighting are 
wholly inadequate for round-the-clock produc- 
tion of precision parts like these. War work effi- 
ciency demands something better—a flood of 
non-glaring, non-tiring, shadowless light. In two 
words—Cold Cathode. 
















But Cold Cathode is only as good as its trans- 
formers. Therefore. leading illumination engi- 
neers specify Sota Cotp CatHopE LIGHTING 
TRANSFORMERS. Sola transformers are a sturdy 
safeguard against low-voltage flicker or overload 
failure at some critical moment. They're an 
assurance of trouble-free operation. 

Every significant improvement in luminous 
tube transformers during the past twelve vears 
has originated in Sola laboratories. Find out 
what this record can mean to you. Send for 


bulletin JLT-96 


Cold catthidefidhthpo Phnstormers 
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INSPECTION 


1. OVERLOAD? Check present installations to 
make sure increasing demands have not stepped up 
loads beyond the danger point. 


2. PROTECTED? Check condition of fuses— 
heaters—circuit breakers. Make sure ratings are cor- 
rect for present load carried. 


3. WEAR? Check individual switch and control 
units for condition of contacts, wear of parts, freedom 
from dust and dirt. 


4. SAFETY? Check condition of switch and control 
boxes—make sure interlocking safety devices are in 
operation and are being properly used. Replace faulty 
gaskets (on gasketed type enclosures). Be sure that 
the equipment is adequate to handle the requirements 
of the job. 


5. OVERHEATING? Check location and load con- 
ditions of apparatus. Relocate where excessive am- 
bient temperatures may cause trouble. 


Be sure the circuit is dead before working on 
current carrying parts. 








NOTE: TRUMBULL apparatus 
is readily inspectable and, to 
a large extent, parts are re- 
placeable from the front. De- 
tails of design make inspection 
and maintenance easier. 


ELECTRICAL CONTROL 





HOW TO HELP 


‘keep ’em firing. 
4 in your ELECTRICAL CONTROL army 


i. is DOUBLY important now to have some person in your plant definitely 

for c watch over electrical control apparatus. First, because 
the war effort must go on—without serious production delays. Second, because 
critical materials must be preserved—they are increasingly hard to replace ie oe 
These fundamental inspection and maintenance pointers are available in printed 
card form. Write us for a supply. Post them where they may be useful. 





























MAINTENANCE 


1. OPERATE ALL SWITCHES AND CON- 
TROLS PERIODICALLY. Allow none to become 
“forgotten”. 


2. CLEAN or “BLOW OFF” all apparatus—espe- 
cially that in dusty or hazardous locations. 


3. LUBRICATE REGULARLY and carefully, to pre- 


vent friction and wear and tear—do not over-lubricate. 


4. REPLACE (promptly) PARTS that may be 
worn or imperfect—a minor part replaced may save 
major trouble. 


5. CHECK WIRING CONNECTIONS FOR 
TIGHTNESS at all points of contact — terminal 
lugs, fuse contacts, etc. Keep screws tight. 


6. CLEAN CONTACTS in accordance with in- 
structions on inside covers and check for burning, 
pitting, and for proper alignment. 


7. TEST handles, crossbars, blades, for correct en- 
gagement, alignment and operation. 


8. PAINT boxes, conduits, etc. periodically to pre- 


vent rust or corrosion. 


9. TAKE CARE of your maintenance before repairs 


are necessary. 


NOTE: Careful attention and 
inspection should be given toall 
electrical equipment, especially 
under war conditions where 
strain is severeand uninterrupted 
operation a vital necessity. 

















APPARATUS 














OTHER FACTORIES AT NORWOOD (CINN.) oO. ). — SEATTLE — SAN FRANCISCO — LOS ANGELES 
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To educate that new man... 































Got a green man on your hands? Worried 
because he isn’t too well-acquainted with the 
hundreds of electrical items you use in your 
business, and with the folks who make them? 
Like to educate him fast and well — make him 
worth his salt for requisitioning and specifying? 
Your copy of the new 1943 E-B-R (Electrical 
Buyers Reference) can help so much . . . with 
its 592 pages of compact data on thousands 
of things electrical, including 369 pages of 
BRIEFALOGS* 
terial, its valuable cross-indexing. Let that new 


its useful supplementary ma- 


> 


man start using it today, and watch him turn in- 





to an expert on what is made, and who makes it. 


* E.B-R’s own original version 
of modern condensed cataloging. 





IF IT’S ELECTRICAL 
...- LOOK IT UP FIRST IN 


Now more complete than ever before, your 1943 
Electrical Buyers Reference gives you: 


MANUFACTURERS BRIEFALOG SECTION — 
Condensed catalogs of 290 manufacturers. Product 
specifications, branch offices, warehouses, etc. 


CLASSIFIED DIRECTORY — Company addresses 
and trade names, arranged by product. Extensive 
cross-references to help you find the electrical and 
allied products made by more than 3,500 manu- 
facturers. 


INDEX OF TRADE & COMPANY NAMES — 
Complete with addresses. Starting with only a trade 
name or a company name, you can thus quickly 
locate the product data you need. 





A WORD OF EXPLANATION — E-B-R is not 
sold, and is not offered as a premium for sub- 
scriptions to amy magazine. It is distributed to a 
limited number of men directly responsible for the 
specifying or requisitioning of substantial amounts 
of electrical materials. 


% 
_— 7 














McGRAW-HILL PUBLISHING COMPANY, 330 W. 42nd ST., NEW YORK, N. Y. L 
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AMERTRAN helped Marconi 


send his first message across the Atlantic! 


PIONEER MANUFACTURER OF 


TRANSFORMERS, REACTORS AND RECTIFIERS 
FOR ELECTRONICS AND POWER TRANSMISSION 
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NE of Marconi’s headaches 

in the earlier development 
of long distance wireless com- 
munication was the lack of suit- 
able transformers. It is, there- 
fore, significant that he chose 
transformers manufactured by 
the AMERICAN TRANSFORMER 
Company for the Nova Scotia 
station that sent his famous first 
message. Then only one year 
old, this Company had already 
acquired a reputation for solving 
the most difficult transformer 
problems. This is only one of 
the many historic applications 
of electric power in which 
AMERTRAN has beena participant. 





Today, startling improvements 
are being incorporated in our 
products as a result of field re- 
ports of war service from the 
poles to the tropics. Many years 
of experience are being com- 
pressed into a few months. De- 
tails regarding these new econo- 
mies, new characteristics, higher 
efficiencies with war-born rug- 
gedness and ease of installation, 
will be revealed when peace 
comes. Meanwhile, the full pro- 
duction of our factories is being 
devoted to the war effort. 


AMERICAN 


TRANSFORMER COMPANY 
178 EMMET STREET + NEWARK, N. J. 





hen You Can’t Buy ° 


EALLY, it’s no hardship when you have to buy smaller motors. 
You save money. But remember, when you can’t. buy ’em 
big—buy ’em good. 

Now that you cannot depend on oversize to take your motors 
through tough service—you must depend on quality. 

That is why you should investigate Fairbanks-Morse Motors 
with Copperspun Rotors. 

The winding of the Copperspun Rotor is centrifugally cast of 
COPPER in one piece. It provides electrical and thermal charac- 
teristics that give this motor the stamina to stand up under the 
most severe service without mechanical failure. You can operate 
a Fairbanks-Morse Motor with Copperspun Rotor at its full rated 
capacity continuously and indefinitely without fear of damage 
from overloading. 

Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago, IIl. 
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What do you do 






“ 


ill-motor 





Well, frankly, you’re in a jam. If your Small Motor is already suffering from 
health’’, diagnose the symptoms and get it running again. 
Probably it’s only suffering from a very common ailment. 





You should, of course, take care of motors before they 
quit, by giving them the /itt/e maintenance so necessary to 
keep them on the job. 











We have just prepared a new Small Motor Maintenance 

booklet. It tells you how to protect your motors from their 

For example, let’s consider Small Motors... those tiny, CR: SARE TOES — ite: ae 7 ne pm 

. so chock-full of sound information that you will value it 
work-til-they-drop fellows who run your pumps, fans, 


otors . . , i it. 
appliances, and so forth. How long has it been since you En any Sane pee See 


otors. 
y em 


























gave them a little care? i al wt 
otors ! : og Se, Z LQ CY " © N 
It’s so easy to keep your Small Motors in A-1 shape, happy oe L oF (¥ ( SN 
at their job. Just be on the alert for their common enemies Ms ae 4 
ast of ... friction, dust, moisture, vibration, overheating, noise. 


For example, what would you do if your Small Motor 





jarac- failed to start? There are 13 possible “reasons why” and 

or the this new booklet tells what tg do about each. You'll find 

erate it easy to understand; profusely illustrated; complete with 
maintenance details. 

rated : 

mage 

», Ill. 


3 Reasons Why We Must 
Keep those Small Motors on the job—our 


Make Electrical Equipment country needs them! Let us send a free 

L L copy of this booklet for each maintenance 

ast onger man in your factory or shop. No obliga- 

tion. Just tell us how many you need. Ask 

for B-3215. Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. 


The more we save critical materials and 
the faster we produce, the sooner these 
birds will get it in the neck. Here’s a book 
that’s a real help. It’s the new 100-page 
Westinghouse “Wartime Conservation” 
Book. Full of wartime information, it con- 
tains recommendations to save critical 
materials when selecting, applying, or using 
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electrical apparatus. Write (company letter- ; 
head, please) for your copy. Westinghouse e st O 2 
Electric & Manufacturing Co., East Pitts- , 

burgh, Fa., Dept. 7-N. PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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To old timers in electric power generation the name BURKE will bring back 
the memory of Jim Burke, close friend of Edison, Brush, Steinmetz and the 
electric leaders of his day. They will recall that Burke originated the Universal 
Motor, pioneered in refinements to 3-wire D.C. generation, and pioneered in 
the use of welded steel motor frames. They will recall perhaps that Burke 
developed the High-cycle Generator set and designed and built the first 
hand-operated portable generator set for the U.S. Signal Corps. 


The same old nameplates that marked new Burke Generators and Motors 
many years ago shine forth on many 25-year and older Burke units today— 
proof that Burke-built is well-built. 

Today practically every type of battle or maritime ship afloat uses modern 
Burke motor generator equipment and thousands of Burke hand-operated 
generators help the Signal Corps on every front. 

Write for the general Burke Booklet at the left, to get acquainted with a 
fine, reliable name in electric equipment. 


D.C. Equipment to 1500 H. P. 
and 1000 K. W. 
A.C. Equipment to 1500 H.P. 
and 1000 K. W. 
M-G Sets to 1000 K. W. 


Molded Bakelite Terminal 
Blocks 
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Ease the Man-power Problem with 


€ BUSDUCT 


The time saved when machines are moved to new positions means 
labor saved. Connections are quickly made to the conveniently placed 
outlets—and the machine is in service again with a minimum loss 
of production time . .. @ Busduct provides a complete duct system 
of distribution for light, heat and power. It forms a very flexible dis- 
tribution system. Standard sections are 10 feet long. These, with pull 
boxes, elbows, end closures, tees and crosses, make it possible to fit 
any desired arrangement... Many plants engaged in war produc- 
tion are speeded up through the use of @ Busduct. Some of these 
plants are large — some small. Some are of new construction —-some 
have been revamped and modernized. @ Busduct system fits all types 
with equal facility. It is the modern method for the distribution of 
current . . . Both Feeder and Plugin @ Busduct may be installed 
with minimum labor cost, and may be taken down and moved to 
new locations without appreciable loss of material . . . Designed for 
2, 3 and 4 wire feeder systems; 25 volts DC, 575 volts AC, maximum. 
Plugin type capacities, 125 to 1,000 amperes; Feeder type, 250 amperes 
and up. Fully approved by Underwriters’ Laboratories, Inc. 


Use the Experience of the @ Sales-Engineer 
in planning and designing an efficient and convenient @ Busduct 
distribution system. No obligation, of course. Write for name and 
address of the one nearest you. Bulletin 65 gives details . . . It will be 
sent promptly on request .. . Frank Adam Electric Co., St. Louis, Mo. 


P.S.: On special order, ‘‘Conservation 
Type” @ Busduct, using a minimum 
of critical copper and steel, to meet 
W. P. B. requirements, is available. 





ELECTRICAL PRODUCTS 
for War Industry 


\ FRANK ADAM ELECTRIC CO. 
ST.LOUIS, MO.U.S.A. 
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by utilizing either industrial type fixtures 
or silvered glass reflector units for large wattage in- 
candescent or mercury lamps. = Eh ago 
Curtis Lighting now carries both of these types in stock 
and is in a position to provide the quick delivery neces- 
sary to secure jobs. ; 


eas i 


ws 


No. 589-T illustrated is 
typical of ‘‘X-Ray’’ Silver 
Mirror Reflector Indus- 
trial Units. Characterized 
by efficiency, perma- 
nence and ease of main- 
tenance, these units are 





available for incandes- y 
oa cent lamps up to 1500 
7 watts and for the 400- peepee —— is ee . the _ — meee go pa — 
A : rial units. Available for two or three 40-watt lamps or for two -watt lamps. 
| watt Mercury lamp . Write These units may be used individually or in continuous lines. Installed either with 
| us today for full informa- chains as illustrated or by means of sliding clamp hangers which clamp to the 
tion. wireway at any point between the ballasts and sockets. 
1 


Burr Ligsrinwg, Ine, 
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They're the only complete mofor line in which all types in any 
one frame size are interchangeable and similar in appearance! 


D.C. MOTOR AND GENERATOR REPULSION 
1-742 A. P.—%-5 K. W. INDUCTION 
an 
YOUR PRODUCT e 
CAPACITOR 0 R M A ¢ H INE POLYPHASE 
SINGLE-PHASE INDUCTION 
INDUCTION 





MOTORS 
INSTANTLY! 


















































W retner you manufacture motor-driven products or 
just use motors on the production machines in your shop, 
you can readily see the tremendous advantage that R & M 
Uni-Shell Motors offer you in complete interchangeability. 
No longer need you redesign or rebuild machines to take 
different types of motors, for where one type of Uni-Shell 
Motor can be mounted, so can any in the same frame size! 
Shell dimensions, shaft-head fit, bolt circle holes, base, 
shaft size and conduit box mountings are identical for all. 


DRIP-PROOF, SPLASH-PROOF MOTORS 


have covers added, or special heads. Left to right: 
pulyphase, direct current, and repulsion induction 
motors with covers, 


BETTER INSULATION FOR LONGER LIFE 


1. Two layers of highest-grade impreg- 1 
nated rag paper. 2. Wire cocted with 
double-weight synthetic resin for strength 
and flexibility. 3. Added sheet of im- 
pregnated paper pleced between coils 
in slot. Improved method used for hold- 
ing end coils. 4. Entire winding assembly 
given several baked coats of synthetic 
resin-base varnish and covered with 
moisture-resistant synthetic resin and 
tung-oil sealer. 


ROBBINS &€ MYERS ¢- INC. 


MOTOR DIVISION SPRINGFIELD, OHIO 





HOISTS & CRANES * MACHINE DRIVES ¢ FANS * MOYNO PUMPS ® FOUNDED 1878 








In the 30-month development and testing period R & M 
engineers worked out many other improvements, too, that 
make Uni-Shell Motors the most efficient, dependable 
and durable in R & M’s 50 years of motor building. For 
complete protection, they’re built in shells of steel. Better 
bearings and better balancing assure unusually smooth, 
trouble-free operation. New insulating techniques, to- 
gether with the finest materials obtainable, increase motor 
life. And we have utilized our broad fan-building experi- 
ence to make ventilation better than ever, keeping inte- 
rior temperatures below guaranteed maximums. 


20-PAGE BOOKLET TELLS 
THE WHOLE STORY 

All of the many advantages and features of 

R & M Uni-Shell Motors are fully described 

and illustrated in a 20-page booklet just off 

the press. To get yours promptly, fill in the 

coupon below and mail it today. 


Mail This Coupon Today! 


ROBBINS & MYERS, INC., Springfield, Ohio 

Gentlemen: Please send me your new 20-page booklet on Uni- 
Shell Motors. 
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Here is inexpensive war-time insurance to 
forestall big and little shutdowns caused by 


wire trouble. 


Keep on hand this T & B emergency assort- 
ment of Maintenance and Repair Pressure 


(solderless) Fittings. 


A mere handful—32—will lug, connect, tee 
and parallel tap all your wire sizes up to 
500 MCM. A screw driver or key wrench 
does the trick. 


hot and bothered? 





These T & B fittings have been engineered 
to replace literally hundreds of various and 
sundry styles and sizes. Being mechanical, 
they install fast. Being T & B quality, they 
stay fast. Approved by Underwriters Lab- 


oratories. 


Order this emergency material from our 
stocking T & B Distributors (our sole channel 
of distribution) and use your factory's Pri- 
ority Rating—thus helping to keep your War 


Production schedules clicking on time. 


HERE ARE THE BASIC 32 





LOCKTITE LUG 


| take ALL 


cable sizes #4 
to 1,000,000 CM. 











LOCKTITE TAP 


6 tap ALL 


mains |/0 to 500,000 CM to all 
branches #2 to 500,000 CM. 





HINJON JUNIOR 


[2 tap ALL 


mains #8 to 1,000,000 CM 
to all branches #14 to #1. 
Solid or stranded. 











LOCKTITE 2-WAY 


A] make ALL 


splices #4 
to 1,000,000 CM. 





Our Distributors stand ready to make up 
special assortments for your special needy 











Write us for folder, "Quick Help" on 
your Maintenance and Repair Jobs. 





THE THOMAS & BETTS CO. 


INCORPORATED 


MANUFACTURERS OF ELECTRICAL FITTINCS SINCE 1899 \ 
ELIZABETH, NEW JERSEY 
In Canada: Thomas & Betts Ltd. Montreal 


























Making it hot for Hitler 


NE of Hitler’s greatest head- 

aches is America’s vast steel 
production—this year more by far 
than that of all the Axis countries 
combined. 

The “hot seat” for Adolph is being 
made especially hot by America’s 
great electric furnaces . . . for they 
produce the fine alloy steels that 
make the vital parts of our planes, 
guns, and ships just enough better to 
spell the Axis’ doom. 

These vitally important furnaces 
depend upon electric current—cur- 
rent which must be delivered unfail- 
ingly night and day. Only electrical 
wires and cables of the finest quality, 


of the utmost dependability, can be 
entrusted to this job. 

We are proud that products of 
American Steel & Wire Company 
play such an important role in deliv- 
ering power and light to America’s 
vast war production machine. The 
quality of our electrical wires and 
cables is no accident. For years and 
years our engineering and production 
departments have worked for con- 
stant improvement. 

And they continue to work on new 
ideas and developments to take care 
of the increased wartime demands for 
power and light and the ultimate con- 
version to peacetime requirements. 


E COMPANY 


AMERICAN STEEL & WIR 


Cleveland, Chicago and New York 


San Francisco, Pacific Coast Distributors United States Steel Export Company. New York 


STATES STEEL 
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Columbia Steel Company. 


UNITED 
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Sensational new FLEXI-COUPLER 


brings new economy... new flexibility 


to continvous-run installations ! 


if you supply war plants you'll see in a minute why these 
new MARTIN-GIBSON 5000's give them all they’ll 
ever need in fluorescent lighting ...and more. 


Meeting all government steel-limitation orders, this revolu- 
tionary 5000 Line sacrifices nothing in strength and 
rigidity, and it adds . . . the FLEXI-COUPLER! 


ECONOMICAL — FLEXIBLE — PRACTICAL 
The FLEXI-COUPLER is an exclusive MARTIN-GIBSON 


development that simplifies continuous-run installa- 
tions, and brings unusual flexibility of length to such 
jobs. It permits variable spacing 
between each individual unit in 
a continuous-run to fit work 
needs, yet preserves the con- 
tinuous wireway features and* 
appearance. It makes possible 
the exact tailoring of an in- 
stallation to the dimensional 
restrictions of any area... the 
only continuous-run lighting 
that will stretch out or in to meet 
individual conditions. 


For instance: In a 50-foot run, : 
using 100-watt units,the FLEXI- 
COUPLER makes it possible to 

do a swell job with 10% fewer 
fixtures, saving 10% cost and 
using 10% less current! 


MARTIN-GIBSON announces 





FLEXI-COUPLER permits spacing of units as much as 6” 
apart—yet preserves all features of a continuous-run. 


THE NEW 


5000 LINE 






HIGH REFLECTION FACTOR! 


Non-metallic reflectors on the M-G 5000’s are processed 
by the exclusive MARTIN-GIBSON ‘“Permaline” 
method, which gives an unusually high reflection 
factor of 89% to 91%. And the ‘“Permaline” method 
preserves an exceptional degree of straightness and 
uniformity. Reflectors are easily and quickly remov- 
able from the channel by means of a simple fitting that 
requires no tools. 


M-G 5000's come equipped with 4%” knockouts for pipe 
suspension or conduits. And 
you can get new adjustable slide 
hangers that make it easy to 
solve the problems created by 
trusses, girders, etc. 


" M-G 5000’s can be obtained 
with necessary WPB priori- 
ties. Early orders will permit 
delivery starting approximately 
July 1st. Write NOW for full 


information. 


We sell through wholesalers 
exclusively! If Martin-Gibson 
Luminaires are not already 
wholesaled in your community, 
write us. You will like our 
broad, fair policies. 


MARTIN-GIBSON CO. 


i ee ee ee 


DETROIT, MICHIGAN 



















































of All Pedigree Varnishes 
Assures Uniform Tough Insulation 
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Pedigree Varnishes are checked during each stage of 
manufacture to verify rigid adherence to exact formulae. 


Fy Pedigree insulating varnish reflects 
the many years’ experience of The 
P. D. George Company’s staff of specially 
trained varnish makers*who have produced 
many thousands of successful formulae. 
























d 
For satisfactory, trouble-free insulation, e 
finish up every high quality motor and ai 
generator winding or rewinding job with 
Pedigree Insulating Varnishes. There’s a b 
Pedigree varnish for every need. tl 
Write for this new varnish catalog today. . 
se 
Distributed by INSULATION AND WIRES 
INSULATION and WIRES, INC., 2127 Pine St., St. Louis, Mo. 
INSULATION and WIRES, INC. INSULATION and WIRES, INC. INSULATION and WIRES, INC. 
289 Simpson St., 181 Portland St. 30 Trowbridge Ave. ae 
Atlanta, = Cambridge, Mass. Detroit, Mich. SERVICE . 
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Harmful overloads are doomed to 
defeat when electrical circuits are pro- 
tected with Westinghouse ‘‘De-ion’’ 
Circuit Breakers. 

Momentary overloads are passed 
without interruption; but before any 
disturbance can become dangerous, the sensitive Bi-metal 
element goes to work, quick! The circuit's broken, the 
arc quenched, in the blink of an eye. 

Contact points are protected against severe pits and 
burns. The *‘De-ion’’ arc quencher draws the arc into 
the chamber, divides and smothers it in half a cycle. 
Contacts last longer; require less maintenance. And 


service ‘is just as easily restored. 


burns...no errors! 











Once the condition causing the disturbance has been 





corrected, a simple flip of the indicating handle restores 






the circuit . . . in seconds. No waiting for a maintenance 






man; no parts to repair or replace. 





Protect equipment and circuits with Westinghouse 
““De-ion”’ Circuit Breakers. Ratings up to 600 amperes; 
enclosures for practically every type of service. Get in 












touch with your local Westinghouse representative today. 
Westinghouse Elec. & Mfg. Co., E. Pgh., Pa., Dept. 7-N. 


Westi ghouse 


uc 
4 75 
bd ce 
ma “ 
> ™ 
. . 
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CIRCUIT BREAKERS 










PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


“DE-ION“‘ 








oe 

RES _ “IN THERE PITCHING” is this Westing- 
ZS house Bi-metal element. Two metals which 
AN react differently under heat are bonded to- 

> EN co HEATED gether. Threatening overloads cause this 





Bi-metal to bend, tripping the interrupting 
mechanism, opening the circuit. 





ee 










ee. 


CATCHING THE “HOT ONES” is the job 
of this “De-ion” arc quencher. Made of paral- 
lel metal plates in the form of a grid, it draws 
the arc into the chamber, divides it into seg- 
ments and smothers it between the plates. . 
all in the space of half a cycle. = 
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MEET THE 


WITH 


ILLINOIS 


COMPLETELY INSULATED 


ALL PORCELAIN WIRING SYSTEMS... 


















































PORCELAIN CONFORMS 
TO THE NATIONAL ELECTRICAL CODE % Contractors everywhere know that 


Porcelain in large quantities is available 


: (rs } —that, therefore, they can do wiring jobs 
s</ today with no let down in wiring quality 
maa nant —that they still can assure customers of 
B Gil Dog permanency, dependability, and econ- 


pooch Aan omy—that simplified modern installations 


are the result of the use of All Porcelain 
Wiring Systems. 

This all means continued business for you 
—wiring goes right along — porcelain 
products are in demand. So, as those 
calls come to you for porcelain, be 
sure you are prepared with ILLINOIS 








STANDARD TUBES 








PORCELAIN. 
a , aries atten ny vital sane - — the production 
: z AND COVERS of porcelain, materials do go into porce- 
Sa ‘ : ; 


lain that make these systems durable— 
that are not affected by rust or corrosion 
— that make possible full safety — that 
make these systems valuable where there 
is dampness and fire hazard. 


OUTLET BOXES AND 
COVERS 





DUPLEX 
RECEPTACLE COVER Illinois all porcelain wiring system are 
adaptable to practically all wiring plans 
and layouts. They can be installed with- 

out grounding. 


CLEATS 


ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 
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CHICAGO 


@ Because good light helps good eyes 
do more... is even more helpful to older 
workers . . . efficient lighting has become a 
vital wartime production tool. 


To be sure you give your employees all the 
seven* advantages of good lighting enumerated 
by the War Production Board for workers in 
War Plants, specify RLM Certified Lighting 
Units . . . identified by the RLM LABEL. 


RLM Certified Lighting Units are built to 
rigid specifications developed by RLM Stand- 
ards Institute. Rigid and continuous inspection 
of Electrical Testing Laboratories assures con- 
formity to RLM Specifications by all manufac- 
turers authorized to supply RLM LABELED 
Industrial Lighting Units. 

For full particulars write any manufacturer 
of RLM Industrial Lighting Units, or RLM 
Standards Institute. 
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WHAT THE PLAN IS 


The PM plan is a simple but comprehen- 
sive guide which can help you maintain 
electric wire and cables in busy war 
plants and thus help safeguard continu- 
ous peak production. j 


e 


HOW IT WORKS 


The plan provides a practical means of 
making a periodic, systematic analysis of 









































circuits and equipment. Uncovers po- jo 
tential weaknesses . . . suggests ways to de 
| correct them... prevents overloading of N 
& s | lines. 

Industrial Plant Maintenance | Data thus gathered aids local W.P.B. Pt 
| Branches in reaching decisions on re- “_ 
| quests for materials to prevent accidents. 1S 

—ESSENTIAL CONTRACTOR WAR SERVICE— NOTE: Your Anaconda Distributor will ba 

gladly cooperate in working out wi 
AIDED BY THEM pian the program. 

With construction cut to a minimum for the duration, main- «)} “28 
tenance of industrial electrical equipment is the contractor’s - 

most important war job. By such a program, he has a direct : 
hand in helping industry maintain continuous wartime pro- HOW THE CONTRACTOR BENEFITS Te 
duction—despite shortages in essential wartime equipment. The PM plan assists in carrying out the be 
Based on an annual maintenance agreement, contractors ‘cine nan, Wed aati Ly ys one . 
can offer: regular and systematic inspection and repair; personnel together during construction Ar 
service by specialists on electrical problems; broad experi- lull . . . enables contractors to put em- mi 
ence gained over a period of years, in many plants; up-to- ployees on an annual, rather than hourly, | th 
date methods and materials; proper tools and equipment, wage rate... helps keep old customers, th 

to do a thorough job. gain new ones, despite lack of products 

To aid contractors in this vital activity is Anaconda’s to sell . . . puts electrical contractor in 7 
aim. With this in view, the Preventive Maintenance Plan leadership role for furthering the war 
was designed. Although introduced only recently, over effort. —s ~ 
10,000 free Plan Manuals have already been sent out on If you aren’t already utilizing the Ana- mam 
request. conda Preventive Maintenance Plan, mail wil 
the coupon for full details. ; fac 
~ oe 43233B po 
clo 





“Tomorrow may be too late... do it today!” 


amaconor’s PREVENTIVE | === 
“te MAINTENANCE pun 
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Anaconda Wire & Cable Company 
25 Broadway, New York City 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding wartime production. 
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MAINTENANCE BACKS THE FIGHT 


War production is swinging into the hard slugging 
job of meeting quotas. Day and night, materiel of 
destruction beyond even the sadistic imaginations of the 
Nazis is flowing from factory to front in an inexorable 
procession. ‘The basic war facilities are in action. The 
enormous task of filling the “pipelines” of distribution 
is well advanced. Planes, guns, and ships are reaching 
battle areas in quantities that only a few months ago 
would have seemed fantastic. 

It took time to create those vast facilities. It took 
more time to fill the “pipelines.” And much of our 
native skill and know-how went into that enormous job. 
Meeting production quotas, reconversion, cut backs, 
readjustments and special facilities are not going to 
be quite so dramatic. They are, however, even more 
essential to the tough job ahead. Today we know what 
American industry can produce. Military leaders will 
make their plans on the basis of that production. And 
the success of military campaigns will be determined by 
the reliability of machines and men on the home front. 

A burden of major responsibility falls on maintenance 
and especially upon that vital key to all production 
schedules—electrical maintenance. In the months to 
come more and more of our industry will be concerned 
with upkeep, repair and trouble prevention. It will be 
faced with difficult material restrictions, scant 1nan- 
power, and the accelerated wear and tear of round-the- 


* clock operation of aging equipment. 


In pre-war years there was always a practical limit to 
electrical maintenance responsibility. New apparatus 
was ready at a hundred warehouses, new wiring was 
available at the will of management and maintenance 
was concerned with getting a reasonable and economic 
life expectancy from available facilities. 

Today we must have every possible hour of life, every 
ounce of power and every man-hour of labor saving value 
out of the wiring and apparatus at hand. Added facilities 
and new equipment must be applied with careful analy- 
sis of their contribution to production. 

This is a brand new kind of job in planning and 
execution. Old and new wiring methods are being re- 
examined in the light of metal shortage and antique 
equipment is being rebuilt to handle new chores. And 
the men who keep the system running must be experts. 

Electrical maintenance will need the best in skill and 
ingenuity during these coming months that our industry 
has to offer. It is an important job. And planned, organ- 
ized electrical maintenance backed up by the wealth of 
experience and know-how in our industry can have a 
direct bearing on our military success in the difficult 
days ahead. 
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Another example of the 
time-saving gains of the 
Graybar MM* Plan 


A new contract for war equip- 
ment put a Midwestern manu- 
facturer on the spot. Although 
the firm was well equipped to 
build the new item, certain of 
the parts it required were of a 
type completely new to their 
purchasing staff. 


Contact with Graybar, however, 
filled the gaps in their procure- 
ment “know-how”. A GRAYBAR 
Representative was quick to sup- 
ply the facts and figures they 
lacked on priorities, deliveries, 
specifications, prices. “Your Com- 
pany,” they later wrote, “has been 
unusually helpful in enabling us 
to obtain critical items used in 
our product, which were com- 


IN OVER 8O PRINCIPAL CITIES 


pletely new to us in our new field 
of work.” 


Other companies switching 
from one product to another as a 
result of changing war demands 
are finding GRAYBAR unusually 
helpful in this respect. If the new 
product involves any type of 
electric circuit, or uses electrical 
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M are linke 
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* Servin ice yo r elec rerfs, obil “ vetail 
-_ GRAYBAR SV" 49 manufactiyy Plan "OO" nasing 
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the av2 than font work Wh estimates: to-get” 
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O GRAYB ments. wr ung delivery bs epresen e 
red cations, al GRAYBA 
spec o ou. 
item - al can help ¥ 
“one 


parts or subassemblies, contact 
with GRAYBAR can tie you in with 
over 200 leading suppliers. You 
get prompt, authentic informa- 
tion on their standard items, and 
their facilities for special jobs. 
Often, too, you get favorable 
delivery from GRAYBAR’S local 
warehouse stocks right in your 
own community. 
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Electrical Equipment—Weapons and Tools 


From miniature motors to mammoth generators, from tiny detector 
tubes to great broadcasting stations—everything 
electrical is essential to our war effort 








S this editorial goes to press, newspapers and radio 
news commentators are telling the dramatic story of 
the blasting of two mighty Nazi power dams. Floods are 
sweeping down the Ruhr Valley, Germany’s most vital 
munition production center. ‘lwo vast networks of indus- 
trial activity lie inert, for the great generators that had fed 
power to hundreds of plants producing war goods for 
Hitler, today stand idle. This daring raid will go down 
in history as one of the most, if not the most devastating 
of the entire war. It has destroyed two great sources of 
power, stopping the wheels in hundreds of plants and 
throwing into darkness thousands of factories and homes. 
This epoch-making raid by the R.A.F. brings home to 
us the vital importance of our own power resources, those 
colossal generators from which flows the current that 
turns the wheels of our great industries, illuminates our 
factories and homes and runs our electric railways and 
subways. It makes us realize how dependent we are on 
electricity and how important is the part of those manu 
facturers who produce the electrical equipment that makes 
possible its generation and use. 

Beginning with Thomas A. Edison, the inventive genius 
of electrical manufacturing men has devised more and more 
efficient ways of generating the current, better and better 
means of transmitting it and of applying it to do thou- 
sands of jobs quicker and better. 

The products of electrical manufacturers have become 
so completely an essential component part of every in 
dustrial, business and domestic activity that our economy 
and our war effort could not go on without it. 

In cays of peace the laboratories of our electrical in- 
dustry gave us radio, fluorescent lighting, infra-red drying, 
precision process-control, telemetering, split-second circuit 
breakers and many other things that border on the mirac- 
ulous. 

‘Today their facilities and their genius are devoted to an 
all-out war of wits with Axis scientists and production men. 

Electricity plays a significant part in this war . . . from 
the “walkie-talkie” that brings support to hard-pressed 
outposts, to the mammoth motors on the battleships. 
While many electrical developments today are cloaked in 
secrecy, the nation will enthusiastically applaud these 
electrical manufacturers when the curtain is lifted. 

The far-reaching importance of electrical instruments, 
apparatus and machines becomes evident when we con- 
sider that over 350 different electrical items go into combat 
vessels and that more than 170 go into a fighter plane. 
Most of these products are. distinctly special in nature 
and are far removed from their civilian counterparts if, 
indeed, they have such counterparts. 

‘To the civilian, a light bulb is something so standardized 
that every need can be filled by any nearby dealer. Our 
armed forces, by contrast, must have at their disposal 








more than 400 distinct types of lamps. Some no larger 
than the head of a match, are so brilliant that they flash 
signals under a tropical noon sky. Others are built to 
withstand extremely low’ temperatures, vibration, shock 
and many other abuses to which they are subjected. 

On planes, for example, numerous fractional-horsepower 
motors are used but the standard industrial motor is not 
suitable for this service. New records in low weight-per- 
horsepower had to be achieved involving extensive changes 
in design and production. 

‘To prevent the light from instrument panels from 
impairing the vision of night fighters, ultra-violet radiation 
which activates fluorescent instrument dials was developed. 
As a result, the pilot may look out into the darkness 
after reading his instruments without the least effect on 
his eyes. How many precious air victories can be credited 
to this one development alone? 

But, in general, the story of this industry’s war work 
is much too blurred by military censorship to afford an 
adequate picture of its contributions. ‘The factories and 
shipyards. that are turning out war matériel tell a more 
complete story. Many of these have been built during 
the past two years. Others have gone through a complete 
conversion process. In every case, large quantities of elec- 
trical materials were involved. 

In the broadest sense, there are three major jobs which 
this industry has had to do, in addition to equipping our 
modern war machine. It has had to supply materials for 
the vast expansion of our industrial system, keep every 
plant fully maintained, and provide the necessary equip- 
ment for the vital power and communication fields. 

More than $1,900,000,000 was spent for new industrial 
construction in 1942, and of this about 7% or $140,000,000 
was for electrical materials. New machine tools and other 
production equipment required an additional $350,000,000 
worth of electrical products. The conversion program 
called for another $145,000,000 of electrical apparatus 
and supplies. 

This total of over $600,000,000 in itself would have 
staggered the electrical industry in a peace-time year. Yet, 
this record-breaking production was essential and had to 
be superimposed upon the direct requirements of the Army 
and Navy. 

Industry depends upon electricity. Consider for a 
moment the effect of modern lighting upon war pro- 
duction. Industry enjoys levels of illumination and color 
quality that were undreamed of ten years ago. As a result, 
midnight shifts operate at daytime efficiency. As a matter 
of fact, many of the more modern plants have no 
windows at all. 

Then there is maintenance. The failure of one single 
motor or feeder will stop a production line. Electrical 
manufacturers have had to stand at all times ready to 











supply the heavy demand for the maintenance and repair 
parts that keep our industrial machine operating at top 
speed. Excess loads, 24-hour schedules and inexperienced 
production hands combine to shorten the lives of elec- 
trical equipment. 

Electrical manufacturers have had to supply the greatly 
expanded needs of our power and communication systems. 

New construction of all sorts — war plants, cantonments, 
war housing — has created a formidable need for additional 
capacity. Every element in our domestic economy has 
called for increased communication and power services. 
All this had to be superimposed upon the vast demands 
of our armed forces. The magnitude of this task is 
obvious but it is being successfully accomplished. Every 
old installation is functioning 
smoothly and every new one 
has been ready to function 





Other electronic devices are counting and sorting the 
products of thousands of war plants. Precision controls 
regulate all sorts of processes, from aluminum production 
to armor plate annealing. 

These are but a few of many examples of the way in 
which the magic power of electricity has been harnessed 
to the war effort. Back of every development there is at 
least one electrical manufacturer — more often many — who 
have pooled ideas and methods with no thought of 
royalties or dispute over cost allocation. 

No story of the electrical industry would be complete 
that did not pay tribute to those manufacturers who have 
dropped their normal lines in order to produce special 
war products. Many appliance manufacturers fall in this 
group. When war came, they 
did not stop to argue that 
civilian morale and big pay 





on exact schedule. There has 
been no failure either in our 
power or in our communica- 
tion. Part of the credit for 
this performance belongs to 
the hundreds of manufacturers 
who delivered their products 
when and where they were 
needed. 

This was not merely a prob- 
lem of increasing production. 
These manufacturers had been 
depending on rubber, copper, 
aluminum and steel —all high- 
ly critical materials. For much 
of their non-military produc- 
tion they suddenly had either 





This is the twelfth of a series of edito- 
rials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the to abandon their hard-won 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- more prosperous world to 
complishments of America’s industries. 


checks would demand a con- 
tinued supply of their prod- 
ucts, instead they quickly 
shifted to the production of 
war matériel and today they 
are deep in the manufacture 
of machine gun parts, aircraft 
sub-assemblies, and even gas- 
mask fabric. They have had 


markets for the duration; but 
they are contributing mightily 
to permanent peace and a 


which they will return when 
the guns are silenced. 
This great industry has in- 








to find substitutes or practice 
the utmost economy and in- 
gcenuity. 

Solutions to many problems were quickly found. Light- 
ing rhanufacturers greatly reduced their use of stecl by 
designing efficient, non-metallic reflectors. Wire and cable 
manufacturers expanded their use of synthetic insulation 
in place of rubber and they promoted the use of higher 
distribution voltages so that every ounce of copper would 
work more efficiently. 

Steel is essential in apparatus that operates magnetically. 
There is no known substitute. But marked economies in 
its use have been achieved through the development of 
new alloys that are of increased magnetic efficiency. As a 
result, motors and transformers now consume substantially 
less steel than did units of equal capacity a year or two ago. 

Electrical manufacturers have given our industries nu- 
merous new production tools. Infra-red heating tunnels, 
for example, have drastically reduced the time involved 
in production drying . . . in some cases from hours to 
minutes. High-frequency induction-heating has been spec- 
tacularly successful in the forging, brazing, hardening and 
casting of ordnance. Modern welding equipment makes 
possible speedy production with inexperienced labor. 

America’s production lines are being patrolled by elec 
trical devices which eliminate human error. One million 
volt X-ray equipment looks through castings and points 
an unfailing finger at defects. An electronic flaw detector 
tests nonferrous drawn-metal tubing for imperfections. 





creased its production three- 
fold in two years — $2,500,- 
000,000 in 1940 to $7,500,- 
000,000 in 1942. It has done this with all the zest of 
youth, for this is a young and a pioneering industry. 
Few companies in this industry are fifty years old; the 
majority are much younger. Top management in gencral 
is young, too, and many outstanding technical develop- 
ments have come from the brains of men just a few years 
out of college. 

The results of all its intensive intelligent work can be 
found in every factory, on every battlefield and ocean, 
and even in the flak-spotted air over Berlin. In a sense, 
the electrical manufacturing industry stands beside every 
soldier and every sailor as he goes into action. It has a 
place of honor it richly deserves. 

And when this war passes into history, as it surely will, 
our soldiers and sailors returning to peace-time jobs, will 
find a life greatly enriched by electrical developments 
that were undreamed of yesterday, 





President, McGraw-Hill Publishing Company, Inc. 
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SHARP CUT-OFF of upward light can be noted in this night picture between two shipways. Lighting 
units are mounted in the scaffolding, directed downward and are shielded against upward spill. 


HIPYARDS demand such elec- 

trical capacity and present such 

a dimout problem from a light- 
ing standpoint that when one of the 
multitude of new yards built recently 
under the stress of war develops some 
methods to cope with these and many 
other similar electrical problems, it is 
worth looking into. Such is the Ma- 
rinship yard on San Francisco bay, 
whose electrical distribution system is 
unique and whose dimout light con- 
trol has made it possible to claim it- 
self the best in the country in that re- 
spect. 

Working 24 hr. schedules and em- 
ploying electric welding so extensively, 
modern shipyards require a distribution 
system that insures continuity, provides 
a large factor of safety, is extremely 
flexible in diversifying its loads, and 
yet saves copper and distribution equip- 
ment. Night work out of doors on the 
hulls, plus usual location of the yard 
near the ocean make the difficulty of 
control of light in an upward direction 
a major undertaking. These extremes 
are met successfully at the Marinship 
yard, whose engineering has been done 
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Electrical systems for weld- 
ing, power and lighting to 
build vital war shipping in- 
volves elaborate interlocked 
distribution and _ flexibility. 


by Bechtel-McCone-Parsons Corp., engi- 
neers-contractors, and installed by this 
contracting firm and by other San 
Francisco bay region gpntractors such 
as Crown Electric, Galvin Bros., Ken- 
ney & Langlais, Kuchel & Sievers, 
Lynch & Scott, Pacific Electrical & 
Mechanical Co. Design was done by 
James Moore Evans. Superintending 
electrical construction was George Gar- 
thorne, of W. A. Bechtel Co. 

Basically, the distribution system de- 
sign develops from a selection of 12 kv. 
rather than 2,300 volts for primary volt- 
age, which permits a standardization on 
500,000 cir.mil conductor instead of 
1,750,000 cir.mil, and also makes for 
better current carrying capacity and 
less reactance loss. Roughly the sys- 
tem is arranged in a geographical double 
loop around the yards but neither loop 


is closed electrically. This provides 
the convenience of a loop arrangement 
for the transfer of load in case of trou- 
ble, failure or damage at any point in 
the system, without the expense of a 
complete network or loop in apparatus 
and equipment., 

Standardization was also possible on 
500,000 cir.mil conductor for the sec- 
ondary power distribution by division 
of the load into 400-amp. groupings. By 
this conductor standardization other 
advantages gained were: easier and 
faster installation of the smaller sized 
conductor, savings in copper, rubber 
and insulation and lead sheathing, ware- 
housing simplification, easier replace- 
ment. 

The yard was divided into two ap- 
proximately equal sections, each looped 
mechanically or physically by two sets 
of primary feeders from separate cir- 
cuit breakers in the main substation. 
Each unit of load, such as a shipway, 
shop or other fabricating or outfitting 
plant, is served from one or more 1,200 
kva., 12-kv./480-volt, 3-phase unit sub- 
station of the metal-clad, outdoor type, 
equipped with drop-out primary oil cir- 
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UNIT SUBSTATION installed in one of the shop buildings. Primary 
side plainly lettered 12,000 volts’. 








TYPICAL SHIPWAY SUB during construction showing power-unit sub 
at the left and transformer, conduits and potheads for lighting. 
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TYPICAL SHIPWAY distribution diagram for both power and lighting showing 
selectability of two main feeders in each case and inter-tie of secondaries as well. 


cuit breaker and pull-out air-break sec- 
ondary breakers. With the drop-out 
oil switch on its own truck, connection 
cat be made in that same unit substation 
to either of two primary feeders coming 
into it. 

Manholes are avoided where sea levei 
rises with the tide. Therefore the cable 
was pulled directly into its section of 
the unit sub through a pothead. Remov- 
able links, whose slots are held by a 
bolt at each connection, connect the 
cable to the oil breaker. Loosening of 
the bolts and removing of the link iso- 
lates that unit in case of trouble or 
damage. 

To further provide for continuity and 
give each section of load the benefit of 
diversity of neighboring units of load, 
the secondaries were also tied together 
by means of air-break, 400-amp., 480- 
volt 3-phase circuit breakers and 500,000 
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BANK OF LOUVERED FLOODLIGHTS atop a 
60-ft. pole, typical of the yard lighting for 
night operations. 


cir.mil cable. This tie is made between 
substations adjacent to each other. Loads 
were then divided into 400-amp. blocks 
and circuits loaded to capacity to get the 
maximum use of the copper. Power 
loads consist chiefly of a.c. or d.c. weld- 
ing sets. Secondary power at 480-volts 
is distributed to groups of four 30 kva. 
or 25 hp. welding panels on the ship- 
ways to furnish energy for 500-amp. 
a.c. or 25 hp. motor-generator sets 
which convert the a.c. to supply 400- 
amp. d.c. welding. To balance the load, 
the a.c. welders, which are single-phase, 
are arranged equally on the three 
phases. 

A similar loop idea is used for light- 
ing distribution, although some excep- 
tions were caused by changes in location 
and increases of load. Two sets of 
No. 4 feeders circle the yards, one 
going in one direction, the other around 


Electrical Contracting, June 1943 











Ol 


pi 
be 
in 
al 


a 
lo 
Hg 


cl 












een 
ads 
cks 











WELDER PANELS along a shipway, with portable welding sets 
plugged into Arktite plugs with pull-out fused switches. 


the other way. Either line may be 
selected at each lighting substation to 
serve that sub through load interrupter 
disconnect switches of 400-amp. rating. 
Lighting subs step down the 12 kv. to 
480 volts for shipways and to 120/240 
volt for buildings and shops. The phase 
loads are balanced across three sections 
of the yard. Far less critical materials 
and much less cost are advantages of 
these interrupters over oil breakers. 
They interrupt the current in less than 
a cycle. 

Similarly interconnected on the sec- 
ondary side are the lighting substations. 
A circuit breaker at each end of the 
panel is connected to the next neigh- 
boring substation secondary bus. Light- 
ing feeders are run at 480-volts, 200 
amp. to the staging of the shipyards. 
There, dry-type 480/240/120-volt, 3- 
wire, single-phase transformers and an 
adjacent panel distribution center are 
located. At the outfitting docks, for the 
lighting aboard ship, 480-volt recepta- 
cles are provided for connection by 


portable cable to portable transformer 
and panel units mounted in a steel 
cradle, fitted with a lifting ring, so that 
it may be picked up by cranes and placed 
wherever wanted on shipboard. 

Power for shipboard welding is taken 
irom power welding panels on the dock 
to shipboard by heavy cables to portable 
480-volt, 3-phase switchboard panels and 
receptacles. Portable welding sets, 
n.g. d.c. sets, ventilating fans, etc., can 
be plugged to these. Lighting and 
power are kept separate everywhere, 
even for work on board ships. This 
has numerous advantages, particularly 
for blacking out from a main source. 

Certain feeders from the main sub- 
station are arranged to maintain serv- 
ice, continuously during blackout to 
essential offices, hospitals and other es- 
sential buildings as well as to air com- 
pressors and to all electric clocks. Cen- 
trahzed supply makes possible quick 
blickout by opening a minimum num- 
ber of circuit breakers. 

Night work on an extensive scale 
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SCHEMATIC DIAGRAM of the electrical distribution system for both 


lighting and power. 
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. 
ij A.C. TRANSFORMER WELDERS plugged into a power panel in one 


of the shops. 


calls for plenty of yard and floodlight- 
ing and electric arcs from welding oper- 
ations are particularly hard to confine. 
Yet such large areas even of controlled 
outdoor lighting contribute far too much 
to skyglow or loom not to be a potential 
hazard to security. Although West 
Coast defense command dimout procla- 
mations permit reasonable deviations 
from the strict dimout rules where vit- 
ally necessary war production work 
requires it, the problem of obtaining 
even reasonable control at a large out- 
door shipyard was considerable. At 
first it was thought that by high mount- 
ing of lighting reflectors on buildings 
and poles the angle of tilt downward 
would keep the beams well below the 
horizontal as required, but it was found 
necessary to paint the inside rim of the 
reflector at the outer edge or to equip 
them with louvers. 

The job involved about 800 floodlights 
on poles and structures ranging from 
three to a pole to 35 along the edge of 

(Continued on page !1!7) 





PLATE SHOP with lighting units mounted on wall sections just below 
the roof. Interior lighting is high bay incandescent. 
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FIG. 1—:wo spinpLE MILLING MACHINE has motor driven arbors and a hydraulic ram 
to operate the reciprocating bed. Valves in oil line provide forward and reverse motion 
and speed control of bed. Set up here is for slab milling and serrating. 


NDER the pressure of acceler- 
ated war production we find our- 
selves doing what normally 
would have been considered the impos- 
sible. Production figures are skyrocket- 
ing, plant capacities are being raised 
and subcontracting has become a vital 
part, of manufacturing. Motor repair 
shops, normally considered a_ service 
group primarily interested in the inner 
workings of electrical equipment, are 
taking a substantial part in the overall 
production picture. 

Outstanding among motor shops do- 
ing actual war production work is the 
Industrial Electric Works of Omaha, 
Nebraska. The ingenuity of its owner, 
Bernhardt Stahmer, made possible the 
complete conversion of the machine 
shop department to war work under 
subcontract to prime contractors. His 
healthy flair for machine design has en- 
abled him to hurdle priority difficulties 
and delivery delays to get his shop in 
production in the shortest possible time. 
By design and application of novel jigs 
and fixtures he made his existing ma- 
chines do the job of larger and more 
diversified equipment. And to top it 
off, when he couldn’t get quick delivery 
on a necessary milling machine, he de- 
signed and built his own. 


This unique piece of equipment, 
(Fig. 1) costing about $2700, was 


designed, built and in operation in ap- 
proximately six weeks. Delivery on a 


conventional milling machine would 


52 


have been anywhere from eight to six- 
teen months and at about five to six 
times the cost. A good chunk of ingen- 
uity, a couple of scrap gear reducers, a 
couple of used electric motors and con- 
trols and a hydraulic ram form the 
nucleus of the unit. 

The concrete base on which the ma- 
chine is mounted is hollow inside, pro- 
viding a 48-in. by 12-in. cutting oil 
tank whose covered 
oil resisting paint. A 


storage walls are 


with an motor 


driven circulating pump sprays the oil, 
under protecting hoods, over the milling 
cutters. A nozzled air hose is used to 
blow the metal chips from the spiral 
cutters, which were made in the shop. 

The reciprocating 15-in. by 56-in. bed 
is actuated by a hydraulic ram con- 
trolled by a series of four valves in the 
oil line (See Fig. 3). The two valves 
are for forward and reverse opera- 
tion of the bed; bleed valves con- 
trol the bed speed. An ordinary water 
pump, adapted for use with oil, pro- 
vides a hydraulic ram pressure of ap- 
proximately 400 Ibs. per sq. in. Critical 
speed of the pump to eliminate pulsating 
action of the reciprocating bed was pre- 
determined by experiment. 

The two milling arbors revolve in 
7-in. bronze bearings housed in cast 
iron pillow blocks fastened to cast 
brackets bolted to the base of the bed. 
The arbors are coupled to two 80 to 1 
ratio worm type gear reducers which 
are V-belt driven by two variable speed 
slip ring motors, one a 5 hp.; the other 
74 hp. 

Two operations are 


specific per- 





FIG. 2—arsor prives on milling machine are slip ring motors 
V-belt connected to the worm reduction gear boxes. Because of 
time element wiring is temporary. 
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CONVERSION 
to WAR WORK 


An Omaha electric motor repair shop 
transformed its machine shop into an effi- 
cient war production unit. Application of 
ingenious jigs extended usefulness of exist- 
ing equipment and a home made milling 
machine increased the shop's capacity 
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formed by the setup shown in Fig. 1. 
The arbor nearest the hydraulic ram 
slab mills one side of the 7-in. square 
piece of 14-inch metal; the second ar- 
bor serrates the other side. The work 
is indexed and automatically centered 
by jigs fastened to the reciprocating 
bed, thus reducing the setup time to a 
minimum. 


Efficient and Flexible 


Because oi its squatty nature, the bed 
being only 35 inches from the floor, the 
designer claims an operator can work 
faster than on a conventional type of 
machine. Avoidance of chatter is an- 
other feature attributed to this unit. 
Flexibility is provided by slotted open- 
ings in the pillow block supports which 
permit vertical adjustment of the arbors 
for work of varying thickness. Adapta- 
tion to other types of work is simple. 
If necessary it could be quickly trans- 
formed into a planer. Because the ma- 
chine was originally designed for con- 
tinuous milling of flat bars, openings 
were left in the bed table for the instal- 


FIG. 4 soriNG JIG transforms a convei- 

tional drill press into a boring machine 

Heavy construction eliminates vibration per- 

mitting an accuracy of .002-inch. Flame 
cut holes are finish bored here. 





lation of an underside cutter. A smaller 
unit could be built for milling smaller 
parts. 

Other Short Cuts 


Before going to the milling machine 
the work goes through two operations. 
Flame cutting of a large opening in the 
center of the metal slab is the first. To 
speed this operation a turntable was 
built flush in the metal cutting table. 
Normally, the cutting machine revolves 
around the work. Conversely, Mr. 
Stahmer made the work revolve and 
kept the cutting machine stationary. 
The turntable is ball bearing mounted 
and turns at about one r.p.m. <A 
jig on the turntable automatically cen- 
ters the work and permits the flame 
to cut a perfect circle. The flame is 
started inside the circle and then a 
twist of a knob moves the burner to the 
edge and the turntable does the rest. 
A considerable saving in oxygen is af- 
tected by having the flame burn contin- 
uously since it takes only a second to 
place a new slab on the table. 


[Continued on page 70] 





FIG. 3 —vaive CONTROL on hydraulic ram consists of valves for 
forward and reverse and bleed valves for bed speed. Plunger con- 
nects to the reciprocating bed. 
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FIG. 5—curmne JIG on a 16-inch lathe permits cutting a 2-1/16- 
inch shaft to 1-inch diameter in a single operation. Cutting tool 
has a counterpart diametrically opposite. 
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IMPLIFIED OFFICE METHODS 


The adoption of a simplified payroll system and a continu- 


OO often shops are prone to direct 
Te energies to evolving short 
cuts in their production depart- 
ments and neglect the.front office where 
the majority of the paper work is done. 
Not so with the Sullivan Electric Co., 
Cincinnati motor service shop, whose 
Selden High realizes that office effi- 
ciency is just as important as shop 
efficiency. When he goes hunting for 
simplification, he usually comes up with 
a time-saving production-accelerator 
that knocks the spots off his former 
methods—whether it be applicable to 
shop practice or office routine. 
He recently uncovered and adapted 


aa 


ous invoicing method has accelerated the clerical depart- 


ment output of this Cincinnati motor service shop. 


The schemes can be used equally as well by contractors. 


for his office a unique and extremely 
simple method of making up payrolls—a 
system whereby the check and perma- 
nent record are made in one operation. 
A product of the Korb Lithographing 
Co., Cincinnati, the system consists of a 
double perforated tab check and an 8%- 
i 12-in. permanent 


in. by combination 





CONTINUOUS FORM INVOICES complete with an attachment fitting a standard typewriter 
speed up monthly billing. Each stack contains about 800 invoices in triplicate. Carbon 
sheets are rolled back by turning hand wheel at upper right of attachment, after invoice 
is fastened to pegs. Next set of invoices is all set at date line, ready for typing. 
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payroll and personnel data sheet. 

The horizontal tab (2) of the payroll 
check Fig. (1) has a series of columns 
listing the earnings and a breakdown of 
payroll deductions as illustrated. This 
tab is detached by the employee before 
cashing the check and is his personal 
record of his earnings and deductions. 
The vertical tab (1) contains the check 
number. The employee’s name and 
amount of the check can be added, if 
desired. After the check is made out 
this tab is detached by the bookkeeper 
and kept on file until the cancelled check 
returns. 

The permanent record sheet (Fig. 2) 
has columns corresponding to those on 
the horizontal check tab. Personnel data 
at the top ‘and bottom is an integral 
part of this master payroll form. The 
numbers on the right hand edge of the 
payroll sheet represent weekly periods 
divided into quarters (13 weeks). A 
horizontal column at the end of each 
13 weeks is for quarterly totals for pay- 
roll analysis and reports. Both the num- 
bers at the right and left edge of the 
sheet aid in aligning the check when it 
is typed and assures that corresponding 
vertical columns match and the data will 
be transferred on line 1, 2, etc. 
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TYPICAL MAZDA F LAMP ballast with leads brought out through the bottom of the 
case for installation atop fixture wiring channel. 


allast Design Advances 


Advances in ballast design conserves ma- 
terials in fluorescent lighting installations. 


By Se Stonehill General Electric Co. 


HE fluorescent lighting industry, 
T only five years of age, has fallen 
heir to a full time war job. With 
a 100 percent changeover from civilian 
to war production, this industry is tak- 
ing care of the sizable task of lighting 
war plants for 24-hour operation on de- 
tailed high-speed production jobs. 
This changeover has meant the dis- 
continuance of manufacture of hun- 
dreds of thousands of 15, 20 and 
30-watt lamps, auxiliary equipment and 
fixtures, allowing full-speed production 
of the 40-watt and 100-watt compon- 
ents required for industrial lighting. 
Steel has been replaced as a reflector 
material. Developments in supply cir- 
cuits for lighting loads, and in control 
equipment, or ballasts, have added to 
the changing picture, and have also 


rials, Even though fluorescent lighting 
is one of the most economical means of 
obtaining the high levels of illumina- 
tion required for today’s war job, every 
effort is being made to reduce still 
further the amounts of critical material 
required. 

Ballast design is dependent upon 
lamp characteristics and the voltage 
and frequency of the supply circuit. Use 
of circuit voltages, equal to the start- 
ing voltage of the lamps, results in 
material savings in the ballast since no 
auto transformer is required within the 
ballast itself for stepping up voltage. 
During the past year many war plants 
have installed 460-volt wye-connected 
circuits providing 265 volts from line 
to neutral for lighting loads. This sys- 
tem results in savings in plant wiring 





















































contributed largely to savings in mate- when compared to a _ 230/115-volt, 
Trans formers-- Ht ef eg 
Neutral 
$ >. ri - + 4 
[ Gl ; [ & 265/460 vo/ts 
J J J 
¢ Fixture 











DIAGRAM SHOWING CONNECTIONS for fixtures using Forlamp ballasts on 265-volt 
circuits derived from lighting transformer banks. 
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radial system. From the standpoint of 
ballast design the use of this circuit is 
required for utilization of the Forlamp 
100-watt ballast. Two 100-watt lamps 
are operated in series from 265 volts. 
A sequence-starting circuit and stand- 
ard thermal-type starter switches are 
used. A leading-power-factor and a lag- 
ging-power-factor ballast are combined, 
as in the Tulamp ballast, resulting in a 
compact unit for the operation of four 
109-watt lamps. This Forlamp ballast 
requires approximately the same 
amounts of materials as are required in 
a 100-watt Tulamp ballast. This 50 per- 
cent reduction in ballast materials 
equaled approximately 76 tons of steel, 
copper, and aluminum on the first fluor- 
escent lighting installation in which it 
was used. 

Another outstanding example of ma- 
terial conservation is the three-lamp 
ballast for 40-watt lamps, designed for 
operation on 208 volts, 60 cycles. As 
the 40-watt fluorescent lamp requires 
approximately 200 to 208 volts for 
starting, this circuit has been used ad- 
vantageously in developing a 208-volt 
ballast that requires no additional trans- 
formation of voltage within the ballast. 
The ballast reactors for three lamps and 
the necessary capacitor for split-phase 
operation and power-factor correction 
are uniquely combined in one housing. 

Advancements in design of ballast 
equipment also are dependent upon 
changes in fixture design. The reduc- 
tion in the steel content of the fluores- 
cent lamp fixture has received consider- 
able attention and fixture manufacturers 
are now generally using substitute ma- 
terials for reflectors. To make possible 
material reductions in the steel used for 
wiring channels, changes in ballast de- 
sign have been made to permit mount- 
ing the ballast outside and atop the 
wiring channel, the cable connections 
being carried from the ballast to the 
lampholders through a very small wir- 
ing channel. For this application, bal- 
lasts, now available, have the leads 
brought out through the bottom of the 
ballast case. The ballast is mounted on 
top of the wiring channel and the leads 
are brought directly into the channel. 

Design practice has advanced 
through co-operation of fixture de- 
signer, ballast engineers and plant en- 
gineers. It is interesting to note that 
the design of one element depends upon 
the design of all other components go- 
ing into the installation. Lamps, fix- 
tures, ballasts and starters must operate 
as a co-ordinated unit. Also, as already 
shown, the available circuit voltage is 
a determining factor in ballast use. 
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Electrical maintenance is the guardian of continuous war produc- 
tion. It demands the same careful organization and operation as 
the production or assembly lines. It requires able management. 
Unless the energy lifelines to operating equipment are kept in A-1 
condition, efficiency cannot be maintained and production will 
suffer. Ailing electrical systems constitute more than a mere liabil- 
ity today — they are, in effect, the equivalent of internal sabotage. 





Industrial progress had doomed the old “fix it when necessary” 
conception of electrical maintenance. Today’s problem, under 
wartime operation, is to reduce to an absolute minimum the pos- 
sibility of breakdown with its attendant loss of machine hours, 
man hours and production units. Present day maintenance is 
“preventive.” It embodies a planned program to anticipate trouble; 
to keep electrical systems and equipment operating and to make 
existing equipment last for the duration. 


THE PROGRAM 


The maintenance program includes a plan for making periodic 
inspections of all electrical equipment. Not just cursory checking, 
but a thorough inspection with all the necessary instrument tests 
to determine the actual condition of the electrical system and its 
equipment. It means keeping a complete set of records containing 
data on all equipment and the findings of each inspection. The 
scope of maintenance covers everything from proper selection and 
application of equipment to do the job at hand to the actual 
control of maintenance costs. 


THE STAFF 


The electrical maintenance staff personnel in the larger indus- 
trials usually follows this pattern: 








Headquarters, the office of the electrical maintenance organiza- 
tion is headed by the electrical maintenance engineer or chief 
electrician. He is responsible for the operation and maintenance 
of all electrical equipment. He has the responsibility of choosing 
equipment; maintaining spare parts and material supply; engi- 
neering system changes and organizing a smoothly operating 
maintenance program. He may have one or two assistants (night 
and day) and a secretary or clerk to keep the necessary paper 
work in order. 





Supervisory personnel comprises the electrical maintenance 
foreman, shift foremen or crew leaders. Large plants often have 

- several subforemen depending upon the size of the maintenance 
department and the sphere of responsibility delegated to each 
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crew. There may be a maintenance crew chief for distribution 
circuits, motors and equipment, controls, lighting and so on. Or, 
there may be subforemen for different plant areas. In any case, 
these subforemen are responsible for the maintenance of electrical 
equipment in their designated areas or specific equipments. They 
report directly to the electrical maintenance chief. 


Working Crews are under the direct supervision of their shift 
foreman. They use the tools, make the tests, inspections and 
repairs and report their findings. They know the pulse of the 
system on which they work, and sense trouble before it has a 
chance to materialize. Organization of working maintenance crews 
usually falls in one of the following categories: 


1. Plant crews that cover all electrical maintenance. These 
are generally found in smaller plants where the equipment 
is not too complex. 

2. Crib crews working in specific localities. Such crews are 
spotted at strategic points throughout the plant to take care 
of maintenance within certain areas. They are equipped with 
their own tool and spare parts crib with sufficient material 
to handle normal maintenance and repairs. Each crew has 
a leader and several may be under one foreman. 

3. Emergency crews, trained to function efficiently under 
emergency conditions. Such squads are recruited from various 
crews in the overall maintenance organization, to prevent 
drastic depletion of the manpower of any one crew during 
an emergency. These emergency squads are schooled in the 
art of making temporary repairs, if necessary on “hot” cir- 
cuits, to keep equipment in operation while permanent repairs 
can be made. 

4. Specialist crews, individual or groups working on a spe- 
cific assignment, are men with special training or experience 
who can tell in a jiffy if a piece of equipment can be repaired 
on the spot or if it should be replaced and sent out for repairs. 
A person who knows the inner workings of motors and controls 
can be of great help. And, with the increased application of 
electronic devices in industry, a person trained in this field 
can save the maintenance department many a nasty headache. 
Specialists are hard to get. It is wise to train likely members 
of the maintenance department in such specific fields. 


SPARE PARTS STOCK 


Central stockrooms are the focal point of maintenance stocks. 
To facilitate handling and checking these are located either in or 
adjacent to the main plant receiving room and stockroom. Electri- 
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cal stocks should be kept separate from others. Such a stockroom 
(oF :0:) 2 @) ae 0). 88.0538 2 should also accommodate tools and instruments, thus confining 
38040: elu ele) aS everything pertaining to the electrical system in one specific area. 





Basic stocks should include the following: 
Periodically do the following: 
1. Spare apparatus — including motors, frames and arma- 


tures, sheaves and pulleys; control apparatus and switches; 
small circuit breakers; lighting fixtures (several of each type 
grease. coat underside of — depending upon the number of units in the plant); small 
gears with grease and pack distribution transformers. Apparatus of this type is specifi- 
case one-half full of a good cally retained for emergency replacement to carry on opera- 
grade medium grease. _ tions while the defective units are being repaired. For example: 
one large industrial plant with approximately 4,000 motors 
in service maintains a stock of 150 spare armatures of different 
types and sizes for emergency replacement purposes. 

2. Repair parts for all types of electrical equipment in the 
plant. This would include such items as motor bearings, 
bushings, oil cups; control overload heater coils, relay coils, 
contact points, fuses and links, lamps, fluorescent lamps, 
starters, auxiliaries, sockets and similar items. 

3. Wiring materials should include, conduit, conduit fit- 
tings, solder, solder and solderless type cable connectors, wire 
and cable, tape and insulating compounds, bus plugs, switches 
and cable, 4-conductor cable for machine drops and other 
miscellaneous items. 


] Renew grease in gear case 
and armature bearings — 
wash out old and dirty 


|Fot=} of =ot Moe td ole) ol 0) db t-sel-t-Mre tole! 
commutator. Clean or 
Seelole) teMmere) ceteohthvod e) am Dro MB ole) 
allow brushes to wear within 
one-third of their original 
length as that will usually 
cause open or short circuits 
in the armature. Flashing 
will be caused by infrequent 
contact of brushes with com- 
mutator due to reduced 
spring tension. 


Clean dirt from all ventilat- 


ing holes and slots. Stock cribs are area distribution points for maintenance stock 


to supply crib crews working in specific areas or locations. Fed 
directly from the central stockroom, they have sufficient quantities 
Inspect and tighten switch of apparatus, spare parts and wiring materials to satisfy normal 
connections. maintenance and emergency requirements of the area and crew 
served. They should also contain the normal complement of tools 
required by the crew and space for the men’s tool kits. If possible, 
a clamp-on type ammeter and a voltmeter should be in each crib. 

Tighten all screws. All stock cribs have telephone communication with the central 
When a tool fails to operate, stockroom to facilitate requisitioning any additional materials or 
check for the following: special tools when necessary. This particular plan of decentraliz- 
ing the plant maintenance organization has been applied rather 
extensively in large manufacturing and assembly plants that cover 
considerable areas. 
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Wash accumulation of dirt 
fog ole Mod eb} of-b deseoMed oht lol a loa ae 


Brushes not making con- 
tact. 

Broken motor lead. 
Portable trouble kits vary from a small strap supported kit the 
Broken cable. mechanic slings over his shoulder to the combination workbench 
Switch not making con- and spare parts cabinet that can be rolled anywhere in the plant. 
Tote The kit should contain the ordinary run of electrician’s tools. The 
type of spare parts in the kit will depend upon the type of sys- 
tem he is maintaining. For example, for lighting maintenance 
some plants use combination rolling scaffolds with a high plat- 
Open circuit in field coils. form for servicing the lighting units, and the combination work- 
bench and cabinets for spare parts and lamps. The same scheme 
is applicable to other phases of the electrical system maintenance. 


Open circuits in the arma- 
ture. 





























































STOCK QUANTITIES 


The amount of stock to keep on hand is a problem that only 
the head of each individual plant maintenance department can 
answer. Actual quantities must be determined from past experience 
on the frequency of shutdown of specific equipment and the 
amount of repair and maintenance required over a specific period. 

The following provides a good starting point for developing 
the maintenance stock: 


1. Find the minimum stock that would enable the plant to 
cope with any single ordinary emergency and earmark for 
emergency use only. 

2. Determine the delivery period required for repair parts. 
Acquire a stock sufficient to carry on plant operations for 
that period of time. Add this stock to that already earmarked 
as “emergency items.” 

3. Augment by stripping all usable parts from equipment 
ready to be junked and use as a reserve. 

4. Salvage all usable short lengths of wire and cable. 

5. Use all reclaimed materials and parts before dipping 
into the new repair items. 

6. Make it an iron-bound rule that whenever “emergency” 
stocks are used they must be replaced immediately. 


Ordering Replacement Stock — The maintenance department 
must have ample authority to order maintenance repair parts. 
The practice of waiting until a sizable order accumulates before 
placing it with the supplier, should not be tolerated. Likewise, 
the practice of ordering huge quantities to take advantage of a 
lower price robs other plants of parts sorely needed for repairs 
or operation. 


All stock requisitions should be handled in the central stock- 
room, as is the distribution of present materials and ordering of 
new items. The stock clerk should always have an up-to-the- 
minute picture of the stock situation. He should also have a 
record of all the suppliers and their best delivery promises; also 
a record of where to go for emergency help in the way of materials 
or manpower assistance. This list should contain the names of 
two or three of the leading electrical contractors and motor service 
shops in the area so that outside help is available if necessary. 


Another recent activity in some plants is the development of 
a reserve pool of repair stocks. A list of the reserve parts stock 
(in excess of emergency needs) is mad: of all plants in a neigh- 
boring area and circulated among all of them. If a breakdown 
occurs and an item is needed in a hurry, the maintenance depart- 
ment can consult this list, call on the plant having the item in 
question and get it pronto. When the replacement comes through 
from the supplier, it is returned to the plant from which it was 
originally received. Serious shutdowns and production snags can 
be avoided in this simple manner. 


ELECTRICAL 
SYSTEM SURVEYS 


The following are important sur- 
veys that can be made with 
instruments to determine the 
fore} oo piste) eM es Mh sel 2 Mo) Korot am-) (clei talered| 
system: 


LOAD SURVEY 

— to determine if motors, trans- 
formers and feeders are oper- 
ating within rated limits. 


VOLTAGE SURVEY 

— to determine service and dis- 
tribution voltage and voltage 
fo bdo} ob bo We (ci to (ch a<h 


POWER FACTOR SURVEY 

—to determine the power fac- 
i{o) amo) Mbt Lo bh ato hb lod McTo abby ovea lsh el | 
or circuits and the overall 
system power factor condi 
tion. 


INSULATION SURVEY 

—to determine insulation re- 
sistance of feeders and motor 
coils to locate deteriorated or 
fo fob eclode (clo Mored oJ C-t-Bhi dob lolol ool le pel 
role ab t={s to M10 Lo Lo (=) 0M o} dziod dolohael 


GROUND RESISTANCE 

SURVEY 

—to determine if ground re- 
sistances are within pre- 
scribed limits and that all 
foro) ob oUctoi ble) ol-Moe qs Wi} oath d=m 


LIGHTING SYSTEM SURVEY 

— to determine the efficiency of 
the lighting system and work- 
ing plane intensities. Such 
100 a Zeb Mo) id=) 0 MN (=10 Co ME CoMo} delet 
check-ups with resultant rec- 
rep eeteot=petolodetos eM co) dil ol-ta (=o ables ole 
Fb oe Ml Cobb eles dzlet-1-9m o) delet Leib lo) om 





















































TOOLS 


Tools are the working equipment of the department and the 
more complete this stock is, the more efficient will be the operation 
of the maintenance crew. The size of the tool stock, duplication 
of items, number of special tools and number of instruments will 
depend on the size of the plant and the job the maintenance 
department has to do. 


In general the tools of the maintenance department can be 
grouped into four distinct categories: mechanic’s tools, shop tools, 
special purpose tools and machines, and last but not least, instru- 
ments. The majority of these items are usually stored in the 
central tool and equipment room. Departmental or area tool 
cribs should contain the individual’s tool kit and perhaps a few 
heavier items such as stocks and dies, vise, workbench, ammeter, 
voltmeter and wattmeter. Any other tools or instruments that 
might be necessary to do a specific job can be easily requisitioned 
from the central tool room. 


Mechanic’s tools consist of a complete assortment of small 
hand tools necessary to handle the routine maintenance job. They 
are usually the mechanic’s personal equipment and are stored 
in an individual tool kit kept in the area crib or central stock 
room when not in use. Care should be taken to keep these items 
from rusting. They should be cleaned regularly. Moving parts 
should be kept well oiled and cutting edges sharpened. A well 
stocked tool kit would include the items listed in the accompany- 
ing tool inventory check list. 


Shop tools consist primarily of the heavier type of equipment 
furnished by the plant, such as pipe tools, vises, power tools, 
hoists, ladders, and scaffolds which are generally stored in the 
central stockroom and requisitioned to the crew. If the plant 
setup warrants duplication of the more necessary items, these 
may be distributed among the various stock cribs according to 
the specific demands of the area serviced. 


Special Purpose Tools are for specialized use only and may 
represent only a small fraction of the tool stock. For example: 
plants with pole line feeders need lineman’s tools; plating plants 
would need special equipment to facilitate repair and replacement 
of busbar systems and maintenance of generators; plants with 
extensive high bay lighting would need telescoping scaffolds, 
crows nests or crane bridges for servicing the equipment. 


INSTRUMENTS 


Electrical instruments are just as definitely maintenance tools 
as the electrician’s pliers, wrenches and other equipment. In fact, 
instruments are the stethoscopes of the electrical maintenance 
department and constitute the backbone of a “preventive main- 
tenance” program. With them the mechanic can diagnose the 
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TOOL. 
INVENTORY 


A Check list of tools for 
Me) (cloitalores MB celoabett-yelos ler 


Mechanics Tools 


Pliers — cutting. diagonal and 
channel lock types 

Screw drivers—set of 3-, 6-, 
and 8-inch insulated type 

Wrenches — crescent adjustable 
type. set of open end and 
socket type, two small pipe 
wrenches 

Hammers—ball peen, carpenter 
and wood or plastic mallet 

Heavy pocket knife 

Wire stripper 

bo) Cobbele Mb atl (-) aeed bs ia 

Steel tape — 50 ft. 

be esele Motel Mu giisM-1-1M>) Margi metal | 
and wood bits 

bs (olor ecto mb icetrel-Met ele M o) (ete (1-1 

Small level 

Center punch 

Cold chisels 

Assorted star drills 

Assorted files 

Reamer 

Seeled! Mod Core) elo) Mo) dod | 

Test lamps 

Assortment of nuts and bolts 

Flashlight 


Shop Tools 


Portable vises and stands 

Three-way stocks and dies 

Ratchet stocks and dies 

Pipe cutters 

Pipe cutting and threading 
bese folstbel-MGeld-s (140d) bab olelaieds) (<1 
type) 

Conduit hickeys 

Hydraulic pipe bender and 
shoes 

Power drives 

Power saw (hacksaw) 

Pipe wrenches — 24-, 36-, and 
48-inch sizes 

Knockout cutters or saws with 
mandrels 
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Bolt stocks and dies 

Metal punches, collars and dies 

Bolt cutters 

Assortment of tap drills 

Hand bar shears 

Gas torches 

Soldering irons 

Reel jacks and wire reels 

Gas furnaces 

Metal pots and ladles 

Wire meter and stand 

Ores eal=ced hep ete fe tele Moved) (Met at o) 

Fish tapes and ropes 

Blocks and tackle 

Chain hoists 

Hand or power operated 
winches 

Dollies for handling equipment 

Grinding wheels 

Ladders — step. “A”, and exten- 
sion types of various sizes 


Portable Instruments 


Ammeter — a.c., d.c., clamp-on 
type 

Ps Neelesl-11-) deems Homie MoM (od ole) ded (ola 
type, indicating and recording 

Voltmeter — a.c., d.c., clafnp-on 
type 

Me) ttesl-30-) eecke Homie MoM (ed sleaed los au 
type, indicating and recording 

Instrument shunts 

Instrument current transformers 

Potseatbost-selM@e orelCcyelsletMtdetst-) (olecsh 
ers 

Wattmeter — single and poly- 
phase type, indicating and 
pe -Yole} deb betes 

Watthour meter 

Watthour meter — integrating 
type 

Demand meter 

Power-factor meter 

pave hstciealod MMetcled hie 4-) aeemore) cel ost ele es 
tion of several instruments for 
checking a.c. circuits. 

Megohmeter ; 

Groundometer — ground resist- 
ance measurement 

Frequency meter 

Sight meter — for reading illu- 
mination intensities 

Tachometer 

Multipliers, resistors and stand- 
ards 


condition of any part of the electrical system and, by analyzing 
the test data obtained, take steps to prevent system breakdowns, 
reduce current waste and increase production efficiency. 


The type and number of instruments required depends upon 
the size of the plant and the complexity and diversity of the 
electrical system. Basic instruments include the following: 
ammeter, voltmeter and wattmeter of sufficient range to measure 
the smallest and largest quantities of current, voltage and power 
handled by the electrical system; also megohmmeter for mea- 
suring insulation resistance. These are the “musts” of the instru- 
ment stock. The split-core or clamp-on type of ammeter and 
voltmeter are especially convenient for checking circuits while 
equipment is in operation, and should be a part of every instru- 
ment stock. 


Reference library — Although not normally considered as such, 
reference literature is an important tool of electrical maintenance. 
Much valuable background material can be gleaned from books 
and periodicals that will prepare the individual for his specific 
job and keep him abreast of new developments. The library should 
contain textbooks on the theory and application of electricity; 
design and operating characteristics of electrical machinery; 
application, maintenance and repair of electrical equipment; 
theory and application of new electrical developments; and the 
National Electrical Code. Manufacturers’ catalogs, trade literature 
and technical trade publications keep the individual informed 
of the latest developments in his field. 


MAINTENANCE RECORDS 


The paper work of electrical maintenance can be resolved into 
five major categories: electrical system plans and details; 
mechinery and motor records; system survey test data; material 
inventory records and maintenance cost data. 


Electrical system plans eliminate confusion and uncertainty 
when identifying feeders, sub-feeders and branch circuits for test 
purposes; for revamping or extension of the system; for making 
system surveys. A good set of electrical plans should be on file. 


Motor records provide invaluable finger-tip information. They 
are the case histories of the motors. Keep records of this type 
on printed file cards. Use a separate card for each motor. 


Test data secured in the various periodic system surveys out- 
lined in the attendant list should be recorded on special forms 
developed for this purpose, or incorporated in modified feeder and 
equipment schedules providing added space for this information. 
Definite inspection periods for each type of survey should be set 
up and followed carefully. 


Material inventory records are necessary to assure a minimum 
stock of repair and replacement parts for normal maintenance 





















































and any emergency shutdowns anticipated under normal operating 
conditions. The complexity of this record and the method of 
filing will depend upon the size of the plant and its system. 


Cost records are the ones in which management is primarily 
interested and hence are an important phase of maintenance 
department paper work. These are compiled from the daily work 
orders and job reports of the maintenance crew and represent 
the number of hours and quantity of parts employed in normal 
maintenance — testing, checking, cleaning, making minor repairs 
and adjustments to particular phases of the electrical system. 
Minor and major emergency work should be handled as separate 
items since such differentiation will facilitate the development 
of time and spare parts factors to be earmarked for future 
emergencies. System extensions and alterations also should be 
kept separate as these do not constitute normal maintenance of 
equipment but might fall under the heading of capital investment. 


CONTRACT MAINTENANCE 


The acute shortage of skilled manpower, and three shift, seven- 
day per week operations has caused some plants to seek outside 
help. In most industrial areas there are electrical contractors 
and motor service organizations who have the technical personnel, 
skilled manpower, experience and equipment to do a thorough 
and reliable job. Some of the larger plants have transferred their 
“wiring crews’ over to routine maintenance and given their elec- 
trical system alteration and extension work to contractors. Most 
plants send their motors to motor service shops for repairs and 
many contract their elevator maintenance work. 


Contract maintenance is the logical solution for the smaller 
plants in need of larger maintenance facilities. It avoids the 
capital outlay for tools, instruments and equipment and time 
lost training inexperienced help. 


The definite advantages of contract maintenance claimed by 
contractors specializing in industrial maintenance include: 


1. Skilled manpower and engineering talent now in the 
employ of contractors can be diverted to the maintenance 
of equipment and systems they have been installing. 


2. Economy of equipment — one contractor can service and 
maintain a dozen or more average plants with his equipment. 
Otherwise at least 12 sets of duplicate equipment would 
be needed. 


3. Emergency standby — contractors have the tools, mate- 
rials and men to handle plant emergencies most efficiently. 
Only a minimum crew and equipment would be necessary 
in the plant at all times. 


4. Reduction of paper work, which can be handled by 
the contractor. 






































CARE OF PORTABLE 
GRAPHIC METERS 


(Recording) 


To keep meters in good work- 
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Protect them from excessive 
moisture, dust, corrosive 
fumes, severe vibration, or 
extremes in temperature. 


Always empty inkwell be- 
Loyd = wb colon pt ele MMe MM ole) diode) (<M tot 
strument. Spilled ink on 
r=) Tod be Lore d Morey 1 E-More gbt=t-1-95 doo) Le! 
deterioration of insulation 
fore 4bE=} bole ME) Le) at= feo oo MDD ole (ore b 
rate readings. 


Occasionally wash inkwell 
and pen with warm water 
fo} aie d Colo) ole) ME Coe a Zo) CoB bel ob ole! 
difficulties. When used at 
temperatures below freez- 
ing, dilute ink with alcohol. 


Use ink supplied by instru- 
ment manufacturer. 


Keep charts dry — damp 
charts expand. 


Thread chart through meter 
carefully. 


8 Select a chart speed that 


will sufficiently spread out 
the record for clear reading 
and interpretation. 


9 On a dic. ammeter or watt- 


meter, use only the shunt 
leads supplied and for 
sd ob Kod o ME Go Lod MME) of -Too b OLoMmB bel-ieas 
ment was calibrated. For 
other instrument wiring use 
No. 14 or larger wire. 


10 When connecting a watt- 


meter always consult wiring 
fo ble Cop dos co Ml CoMME-{-1ol 00 ¢-¥m ) de) ol = ¢ 
(oko) ob eX Kei boy ote 


Types of contracts — Maintenance contracts, like those in the 
contruction field, are of two distinct types: 


1. Time and material — an agreement by which the con- 
tractor is paid for the labor and materials including or plus 
a percentage for overhead and profit for making prescribed 
inspections, surveys and repairs. 

2. Straight contract —an agreement in which the con- 
tractor will, for a predetermined lump sum price, maintain 
the entire electrical system or. any prescribed portion thereof 
in first class operating condition for a specific time period 
(usually one year) and to make any necessary repairs. 


Both types of agreements have been used in maintenance work 
and the choice is a matter of preference on the part of the manage- 
ment and the contractor. 


Scope of contracts depends upon the existing maintenance setup 
at the plant and may range from total maintenance to partial 
system maintenance. Contracts may cover: 

1. Complete system maintenance—including service and 
distribution facilities, motors and controls, lighting equip- 
ment, and all necessary surveys, inspections, replacements 
and repairs. 

2. Motors and controls only — including periodic oiling, 
testing, cleaning and repairs and rewinds when necessary. 

3. Service and distribution equipment — including trans- 
formers, feeders, switchgear, panelboards and branch circuits. 

4. Lighting system — particularly servicing of lighting fix- 
tures including periodic cleaning, group lamp replacements 
and checking of equipment to preclude burnouts. 

5. Low tension systems — including intercommunicating 
telephone and signal systems with particular emphasis on 
instruments, relays and contacts. This type of contract is 
generally handled by contractors specializing in this field. 


Supervision of a contract maintenance program is the direct 
responsibility of the contractor. He decides the frequency of 
inspections and test surveys; the type of repairs needed; the geo- 
graphical itinerary of his men to conserve time, gasoline and 
rubber in making plant trips. The “outside” maintenance crew 
follows his instructions and sends daily reports to his office. 


Paper work for contract maintenance is entirely in the hands 
of the contractor. His office transposes data from daily reports 
of the men directly to the individual plant records, including 
such items as repairs, time, materials, and test survey data. 
If analysis of reports indicates the presence of impending electrical 
trouble, the contractor working on a straight contract will take 
immediate steps to remedy the condition. If he is working on a 
time and material basis he will notify the management of the 
condition and it is then their responsibility to authorize the 
necessary repairs. 
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CMP 


The Controlled Materials Plan which guides the movement of 
practically all critical materials provides for both production 
and materials scheduling. Under its rules the end products and 
the necessary materials are timed to meet fixed schedules. 

Material schedule responsibility rests with Claimant Agencies: 
the War Department, Department of Agriculture, ODT, Lend- 
Lease, etc. Scheduling is accomplished by applications for allot- 
ments and allotment numbers issued to assure that materials and 
parts scheduled will flow through on time. 


Controlled Materials are steel, copper and aluminum. Class A 
Products are those containing any controlled materials beyond 
the forms specified in the CMP Materials List except Class B 
Products. Class B Products are specified in an official list. In 
electrical maintenance, the major items involved are copper wire, 
a “CMP Material’, and other electrical products, practically all 
“Class B Products”. 


MRO ‘ 
Under CMP regulation No. 5 a procedure has been established 
for obtaining maintenance, repair and operating supplies. Although 
part of CMP, it covers the purchase not only of controlled ma- 
terials but of uncontrolled materials and manufactured items. 

Industries are divided into three classes and are granted 
priorities for MRO supplies accordingly. The first group, Schedule 
I, may rate orders for MRO supplies AA-1. This group includes 
manufacturers of such products as industrial machinery, elec- 
trical products, engines and turbines, communications equipment 
and transportation equipment. It also includes ship repair and 
maintenance. 

The second industry group, Schedule II, may rate MRO orders 
AA-2x. It includes manufacturers of such items as boilers, farm 
tools, clocks, lighting fixtures, drugs and construction materials 
and includes repair services for industrial and hoysehold equip- 
ment. All other industry groups are relegated to A-10, a rating 
of doubtful value but adequate for some non-controlled items. 

The complete list of industries in Schedules I and II is given 
in the official CMP Regulation No. 5. If you do not know which 
rating applies to your MRO material requirements consult the 
official list or your WPB office. 

A further regulation, CMP No. 5a, provides for rating of MRO 
materials for government agencies (cities, states, counties, etc.). 
Schedule I grants preference ratings of AA-1 to sewage disposal, 
hospitals, refuse collection and disposal and other similarly es- 


MAINTENANCE 
PRIORITIES 


How to apply ratings on pur- 
fol ee t-te) do =) € 


l. For Controlled Materials 


CMP allotment symbol MRO — 
(P order No. ) The 
undersigned certifies, subject 
to the criminal penalties for 
Fe ebt=}dz} o}d=t-1-) 0h (od plop o Mele) ot oobel stom bel 
section 35 (A) of the United 
States Criminal Code, that the 
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Joba #o0t-MRo) dol) dio d=B d=ie Abb t do MB fo) 
essential maintenance, repair 
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Iv T= -Yo MM (o) aio GB 0) 00 4 ovos-(-UN I<} (To MDD o 
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CMP Regulation No. S and 
that delivery thereof will not 
result in a violation of the 
fo Gtle ell b'ae dct-10elei ble) ot-Melo} ot losbetcte| 
in paragraph (f) of said regu- 
lation. 


2. For Other Materials 


Preference rating 

(specify rating) MRO. 
The undersigned certifies 
subject to the criminal penal 
LOT =3< 9 (o) ab ob E=) dc} 0) ast-1cs ol (od Lo) eMele) ) 
tained in section 35 (A) of the 
United States Cnminal Cod: 
that the items covered by this 
order are required for essential 
reeoebeltch eles e(el-Mbd-3 ole st dle) dle) of=3 ded 
ing supplies; that this order 
is rated and placed in com 
pliance with CMP Regulation 
No. 5; and that the delivery 
requested will not result in a 
violation of the quantity re 





strictions contained in para- 
graph (f) of said regulation. 


Detinitions 


“Maintenance” means the 
minimum upkeep necessary to 
continue a facility in sound 
working condition, and “re- 
pair’ means the restoration of 
a facility to sound working 
condition when the same has 
been rendered unsafe or un- 
fit for service by wear and 
tear, damage, failure or parts 
or the like: Provided, that 
neither maintenance nor re- 
pair shall include the improve- 
ment of any plant, facility or 
equipment, by replacing ma- 


terial which is still usable. 


with matenal of a better kind, 
fo bled bt ammo) amo (<1) {ep eM => deic} ©) Ge C=) 
provided in paragraph (b) (3) 
of regulation No. 5. “Operat- 
ing supplies’’ means any ma- 
terials or products which are 
normally carried by a person 
as operating supplies accord- 
Tb ote Mil CoM =T-] (00 o} bE} oLsto MMe coreren obo letete! 
practice and are not included 
in this finished product, except 
that materials included in such 
product which are normally 
fol oles de{-1o do) (=n Commo) ol-) dedetole MEG 
pense may be treated as 
operating supplies. The term 
shall also include such items 
as hand tools, customarily pur- 
fol elo t1cto MN oh' aan do 2M oleb a bLonet (oc amed oot: 
ployer for sale to his em- 
ployees for use only in his 
business, in those cases where 
they would constitute operat- 
ing supplies under established 
accounting practice if issued 
to employees without charge. 


PAGE M-11 





ASIC, SEIT BOC Ce: 





sential activities. Schedule II grants an AA-2x rating for streets, 
airports, flood control, jails, schools and “repairs made necessary 
by reason of any breakdown of .. . electrical wiring or equip- 
ment... in any building or to provide against imminent break- 
down of any such facility by Governmental agencies only”’. 


Claimant Agencies— Plants or establishments owned and operated 
by a Claimant Agency must obtain maintenance and repair 
materials by another procedure. Controlled materials must be 
obtained by the use of allotments in the same manner as pro- 
duction materials. Other materials must be obtained through 
preference ratings specially assigned for the purpose. 


Quantity Restrictions—The cost of MRO supplies during a quarter 
must not exceed one quarter of the 1942 total with the exception 
of a seasonal business. The ratings then may be applied up to 
the same expenditure as the corresponding 1942 quarter. 

Where several plants or operating units keep separate mainte- 
nance supply records each shall be treated separately to comply 
with the quantity restrictions. 


Additional Assistance—Any person requiring MRO supplies who 
‘cannot obtain them under the provisions of CMP regulation No. 5 
may apply to WPB for additional assistance. If no particular 
form is specified by applicable WPB regulations, the request may 
be made on PD-1A. 


Capital Equipment—Small items of capital equipment or replace- 
ment amounting to less than $500 may be purchased under the 
MRO rating. Larger purchases must be handled under the ap- 
propriate ‘““P” regulations, PD-1A, PD-200, etc. 


Telegraph or Phone Orders—When MRO ratings are extended by 
telegraph include the statement “ratings are certified pursuant 
to CMP regulation Number 5” (or other appropriate regulation) 
and confirmed by written certification. On telephone orders give 
the certification in substance verbally and send a confirmation 
within seven days. 

In the event of an emergency breakdown requiring materials 
which cannot be quickly obtained on available ratings get in 
touch with your nearest WPB office, explain circumstances and 
rating necessary to obtain immediate delivery. A procedure is 
available for immediate emergency rating. 


PD-1A—All PD-1A application for items of capital equipment 
or materials on a one time basis must be filed with the nearest 
WPB district office, not in Washington. 

In all questions of priority ratings keep in close touch with 
your District Office. The trend toward decentralizing rating prob- 
lems is giving field offices progressively greater authority. 


























SERVICE ENTRANCES 


Maintenance of service conduits and fittings requires preventive 
inspection and care at about six month intervals. Where there is 
evidence of corrosion the conduit and fittings should be cleaned 
and painted. Supports and fittings should be tightened where 
necessary and, if there is evidence of mechanical damage, addi- 
tional mechanical protection provided. Low concrete curbs, driven 
posts or running strips require no critical materials and can be 
used to prevent accidental damage. 

Moisture is almost always present in service conduits, the most 
serious damage, however, comes from trapped water. Holes in the 
bottom of the lowest point or fitting will prevent this condition. 

Underground services require little if any attention. Conduits 
should be drained to avoid trapped water and sealed where nec- 
essary at the point of entrance. 


OVERHEAD LINES 


Maintaining overhead lines involves protection against mechanical 
failure and weathering. Inspection, tightening and rust prevention 
will save breakdowns in bad weather. Weatherproof paint on 
splices makes insulation last longer. Tape and paint fraying insu- 
lation. Trim nearby tree branches. Take up abnormal slack in 
lines and guys. 

Where practical, closer spacing will reduce reactance drop on 
long a.c. lines. Risers should be installed on the north side of 
poles to minimize direct sun rays. Pole top apparatus such as 
capacitors, transformers, etc. should have the same maintenance 
care as interior equipment. 


CONDUIT SYSTEMS 


The conduit, pull boxes, gutters and enclosures of the electrical 
system require little care, but minor defects corrected at once will 
prevent serious failures. 

Paint exposed conduit threads to prevent corrosion, tighten 
loose locknuts and bushings and close unused knockouts. Inspect 
and tighten supports and hangers where there is vibration. 

Conduit connections around machines are points to check for 
loose locknuts, flex fittings and cover screws. Conduits should 
not be used to support other mechanical parts or if they must be 
so used additional clamps or hangers should be installed. Materials 
hung from an open conduit run can place strain at the bushing. 

Conduits in wet locations should be checked for moisture 
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accumulation or trapped water. Small holes drilled in fittings 
or conduit at low points will permit drainage. 





PANELBOARDS AND SWITCHBOARDS 


(Db 2 OO 


In panelboards in which circuits are operating near rated capacity 
heat is normal. Rules do not allow ventilation and the only 
remedy, particularly in summer, is to open the door. When a 
circuit is operating at capacity the fuse or thermal element is 
at its highest temperature. This heat is carried off by radiation 
and conduction through the mechanical parts and the wiring. 

Dirty contacts, loose connections or other points of high re- 
sistance aggravate the normal heating and should be cleared 
before trouble can start. Inspect fuse holders for dirt, oxidation 
and tension. A discolored connection often indicates a hot spot. 
Take it apart and clean carefully with fine sandpaper. 

Knife switches require an occasional. drop of oil on the sliding 
contacts to prevent cutting. If already cut it must be ground 
in again with powdered glass and oil. Bearings and wearing 
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parts should have just enough oil for smooth operation. 
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GROUNDS 


One point on every wiring system that is consistently ignored 
until trouble comes is the ground connection. This terminal should 
be carefully checked every six months or so. On most industrial 
systems the ground connections are large and terminate on a 
water supply pipe close to the point of entrance. Dissimilar metals 
making a junction in the presence of moisture and little attention, 
set up a destructive chain of electrolysis and corrosion that causes 
trouble only when the protection it affords is needed most. 

Ground conductors should be checked for firm contact, tight 
1 lugs and tight straps or grounding fittings. Clean the connection 
1 thoroughly and lacquer exposed copper or brass parts. 
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1 TRANSFORMERS 


ct 


1. Liquid level should be checked at least once a year and 
enough liquid added to bring the level up to the transformer manu- 
facturer’s mark. 

2. Insulating fluid should be checked periodically for dielectric 
strength and sludging (carbonization). It should be kept at a value 
in accordance with A.S.T.M. recommendations. If lower values are 
obtained, the liquid should be either purified or replaced. 
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TYPICAL 


3. Temperature should be checked daily. 

4. Voltage and load condition should be checked periodically to 
determine that transformer is not being overloaded. This check 
should be made particularly when sludging is noted. Dark oil or 
oil with carbon particles in suspension indicate “sludging’’ and 
perhaps overheating. 

5. Ventilation should be checked at regular intervals to make 
sure that ventilating ducts or windows are not clogged or closed. 

6. Cooling tubes or radiators should be kept free of dust or 
other foreign material. 

7. Connections should be checked at regular intervals for tight- 
ness, corrosion and unauthorized connections. A loose connection 
may cause excessive heating, loss of power or a short circuit. 

8. Insulation resistance should be checked periodically to detect 
incipient failures. A megohm test is recommended each time the 
liquid is filtered or replaced. In dry type transformers megohm 
tests can be made during regular plant shutdowns or inspection 
periods. High potential tests in accordance with the manufacturer’s 
recommendations are also very valuable indications of impending 
trouble and they may save expensive enforced shutdowns. 

9. Transformers that have been flooded should be thoroughly 
reconditioned. Coils, core and tank must be cleaned by removing 
sludge and other accumulations. Insulation must be dried by 
infra-red lamps or ovens and tested. Liquid should be tested for 
moisture and if necessary filtered or dried. 

10. Secondaries of instrument transformers for measuring cur- 
rent should be short circuited, and those for measuring voltage 
should be open circuited, until the values are known to be safe. 


CIRCUIT CONDUCTORS 


At least once a year, depending on operating conditions, test insu- 
lation resistance on all circuits. The line should be opened at 
both ends of the circuit. Measurements should be made between 
the insulated conductors as well as between each conductor and 
the conduit. Keep a record of the results of tests. When an appre- 
ciable drop in insulation resistance is observed, further checks 
must be made to determine the cause of the trouble. 

Many wiring failures can be attributed to excessive heating or 
overloading. After the circuit has been put in operation, a check 
should be made at any hot spots to determine if the operating 
temperature is within the limits assigned to that particular grade 
of insulation. Don’t trust the sense of touch, use a thermometer. 
If the temperature of the conductors is higher than the specified 
limits, corrective measures should be taken immediately. 

Some maintenance points are — 


1. Check circuit loadings by use of an ammeter and definitely 
determine that the maximum loads do not exceed the safe rating 
of the conductors. 

2. Provide sufficient ventilation for massed conductors. 
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3. Inspect connections, tighten lugs or terminals. 

4. Remove temporary alterations or replace with permanent 
wiring. ; 

5. See that all feeders and circuits are protected with overload 
devices, which correspond with NEC capacity ratings. 

6. Check conduit runs for condensation and drainage. 

7. See that single-conductor a.c. feeders do not cause inductive 
heating in clamps, conduits and metal ducts. 

8. Check for vibration, also abrasion of conductor insulation 
from loose or damaged conduits and fittings, examine insulating 
bushings. 

9. Check grounding connections of boxes, cabinets, conduits and 
raceways. 

10. Examine wall bracketed runs for impact from material 
handling equipment. 

11. Clean all insulators on open wiring and buses. 

12. Check lead sheaths at ends of duct runs to see if any corro- 
sion, electrolysis or crystallization is occurring. Wrinkling of 
sheath may indicate abrasion against edge of duct. 

For wiring changes and emergency hookups a supply of assorted 
pressure connectors in the trouble kit speeds the job. Connectors 
should be socked up tight with the right tool. Don’t improvise. 


CIRCUIT BREAKERS 


Circuit breakers serve as disconnecting means or protective de- 
vices to take care of abnormal conditions on a.c. or d.c. circuits. 

For reliable operation, circuit breakers must be inspected regu- 
larly and systematically. Frequency of inspection should be deter- 
mined on the basis of the conditions of the installation, frequency 
of operation; magnitude of current interrupted and any unusual 
operations which occur occasionally. A maintenance schedule can 
soon be established based on operating experience. 

In the care of air circuit breakers — 


1. Make light monthly inspection and a thorough inspection 
semi-annually. 

2. If breakers remain closed or opened for a long time, arrange 
to operate them several times every two weeks. 

3. Check main contact for overheating caused by insufficient 
contact pressure or poor electrical contact. Overheating may be 
caused also by insufficient lead capacity, hot ammeter shunt too 
near the circuit breaker, defective contact between parts of con- 
ducting material such as nuts, clamping terminals, and busbars 
to the studs, or a defective soldered joint. 

4. See that contacts have not shifted, that all adjusting screws 
are tight, that main contact precede opening of secondary contacts, 
and that contacts on multipole breakers make and break at the 
same time. ; 

5. Sandpaper or file pitted or burned copper: contact surfaces. 
Use crocus cloth on silver contacts. 
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6. To check contact surface, insert thin paper between contact 
and contact block or stud head and close the breaker. If blank 
spaces occur in the imprint, carefully remove the high spots. 

7. Occasionally check calibration and operating mechanism. 

8. Remove dust and dirt from operating parts, also check for 
binding in closing or opening operation. 

9. Renew flexible shunt if arcing occurs between main contact 
and block, or main contact brush and lower stud head. 

10. Check and adjust contact pressure to manufacturer’s rating. 


In the care of oil circuit breakers — 


11. Be sure that the breaker frame is well grounded. 

12. Examine all contacts regularly and especially after severe 
short circuits. See that contacts are aligned properly and that 
contact surfaces bear with firm and uniform pressure. Copper 
contact surfaces that are only roughened may be smoothed down 
with a fine file or sandpaper. Replace badly pitted or burned 
contacts. 

13. See that secondary arcing blocks, if used, make contact on 
closing before the primary fingers. 

14. Inspect bushing supports as vibration, due to operation of 
breaker, may cause bushings to move slightly and result in mis- 
alignment of contacts. 

15. Clean bushings regularly where abnormal conditions prevail, 
such as salt deposits, cement dust or acid fumes, to avoid flashover. 





CONTROL EQUIPMENT 


The care of control equipment is vitally important, requiring 
inspection, cleaning, testing, replacing worn parts, overhauling 
and stocking of renewal parts. 

One maintenance job is to determine the reason for shut down 
or non-operation of the control and to correct the trouble. If a 
motor does not operate properly when a pushbutton or other con- 
trol device is operated any of the following may apply; overload, 
defective wiring between motor and control, defective control ap- 
paratus, defective motor or abnormal line condition. 

Some of the symptoms and remedies for a.c. and d.c. control 
troubles are— if control devices do not close trace power source; 
renew faulty fuses; check power-voltage supply; if chronic, check 
wiring adequacy; examine and tighten connections; check for 
broken wiring or open connections located with test equipment and 
repair. If control devices do not open check stop control circuit; 
for circuit defects trace with test equipment and repair. If operation 
is sluggish adjust for proper tension; check power voltage and 
supply circuit conditions; correct mounting position; for excessive 
friction test movement by hand for free swing; clean pivots; align 
parts. If there is an excessive collection of dirt and grime for high 
humidity use oil-immersed control; for extremely dirty atmosphere 
use oil-immersed control or dust-tight enclosures; for oil on control 
devices clean and do not re-oil parts; for excessive condensation 
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avoid rapid temperature changes; use oil-immersed equipment. 
If control coils overheat during operation replace with new coil; 
apply larger control; relocate control; use forced ventilation; for 
loose connections examine and tighten, check for undue vibration 
or rapid temperature changes. If control contacts get too hot re- 
place worn contacts; adjust or renew old springs; check load and 
apply correct size contactor; clean and smooth contacts; apply 
larger control device; adjust or renew arc chutes. If excessive arcing 
at contacts during operation adjust arc chutes; renew if worn; 
adjust spring pressure; remove excessive friction; check connec- 
tions. If contacts pit or corrode clean and adjust; check load and 
use larger size; enclose control, in extreme cases use oil-immersed 
contacts; change or improve mounting to stop vibration. If con- 
tacts of control device fail to complete circuit clean and’ dress 
contacts; if caused by chemical fumes or salty atmosphere replace 
with oil-immersed control; renew contacts; check spring tension; 
check circuit wiring. 


DIRECT CURRENT MOTORS 


Brush inspection is important. If brushes are broken or show 
considerable wear, they should be replaced with new ones. Com- 
mutator inspection can be made at the time the brushes are in- 
spected. The main thing is to see that the surface is smooth. 

Sleeve bearings require frequent inspection to check oil level 
and to make sure that the oil rings turn with the shaft. Ball 
bearings are usually supplied with sufficient grease for about one 
year’s service, based on an 8-hour day operation. Bearing cham- 
bers should be not more than half filled with grease. 

Some of the symptoms and remedies are —if motor will not 
start close switch; replace fuses; repair broken wire; replace frozen 
bearing and clean shaft; reduce load or use larger motor. If motor 
starts and then stops check load-and reduce if necessary; check 
fuses and overload relay; check control contacts. If motor starts 
in opposite direction reverse armature connections; check if last 
connections were inadvertently reversed at switchboard or else- 
where; reverse shunt field connections. If motor runs too slow 
remove excess load; look for metallic contact between commutator 
bars and remove; test for internal short and repair armature. If 
motor runs too fast make clean and tight connections; decrease 
resistance; set brushes correctly. If motor vibrates balance arma- 
ture; balance or replace pulley. If sparking occurs at brushes true 
up commutator; undercut mica; replace brushes; reset brushes; 
let down high bar on commutator with mallet and tighten clamp- 
ing ring or grind or turn down to level of other bars; measure 
resistance of each coil and replace coil having lowest resistance. If 
brushes wear rapidly smooth commutator; use correct grade. If 
commutator is hot replace with correct grade; decrease spring pres- 
sure; reset brushes. If armature overheats remove excess load; test 
for internal short and repair armature; test and repair broken circuit. 
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ALTERNATING CURRENT MOTORS 


The maintenance of a.c. motors includes inspection, cleaning, 
lubrication, testing, replacement of worn parts, overhauling and 
proper storage of spare parts. 

Weekly, semi-annual and annual inspections should be made. 
The frequency of the inspections can be varied to suit actual 
plant conditions. 

When motor does not start check driven equipment to reduce 
load; renew fuses; adjust relay switch, starter, pushbutton; check 
control for condition of grids, relays. If motor hums but does not 
start check leads and connection for open lines; lighten load. If 
motor starts and then stops check load, fuses, overload relay, 
control. If motor does not come up to speed increase voltage if 
possible; reduce load if possible; correct relay operation; check 
driven equipment, with view to unloading; adjust rotor starting 
resistance; check lines and connections for open leads. If motor 
overheats during operation reduce load; supply external blowers; 
use motors with greater capacity; clean motor with dry com- 
pressed air; check for open leads or connections; change fans or 
rotation; check for high resistance; replace worn bearings. If motor 
vibrates after repairs have been made realign; make foundation 
solid; balance coupling; rebalance driven equipment; replace bear- 
ing; adjust bearing or add washer. If stator coils are too hot reduce 
load; test with wattmeter and repair; check connections and for 
high resistance; check with voltmeter and lower or raise voltage. 

Long bearing life may be assured by keeping foreign matter out 
of the oil reservoir and by maintaining proper belt tension, ma- 
chine alignment ‘and good lubrication. Lubrication of the three 
commonly employed bearings — sleeve, ball and roller types — 
requires slightly different methods. Sleeve bearings require fre- 
quent inspection. About every six months the oil reservoir should 
be flushed out with solvent and refilled with fresh oil. Ball and 
roller bearings are usually supplied with sufficient grease for one 
year’s service, based on an 8-hour day operation for most appli- 
cations. Grease should be changed annually on periodic inspec- 
tions, it should be determined that grease has not been forced 
out of the bearings. Ball bearings require only a small amount of 
grease. Any appearance of oil or grease along the shaft exterior 
to the bearing should be promptly investigated. 

Overloaded motors attain high temperatures reducing the in- 
sulation life. Ordinarily, open motors are insulated with Class A 
insulation, which will begin to roast when a temperature of 95 
deg. C is maintained. Any condition which produces flame, smoke, 
or even a pronounced odor should be immediately investigated. 

Single-phase operation of polyphase motors, too much bearing 
clearance, uneven air gap condition, bent shaft and poor motor 
alignment, are frequent causes of vibration and require correcting. 
In direct-connected machines, vibration may be transmitted from s 
the driven machine to the motor. In extreme cases the motor 
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brushes may vibrate and greatly affect motor operation. Or the 
totor might rub on the stator, short circuiting the laminated 
punchings and causing local hot spots. 

Temperature indicators can be mounted on frames of motors, 
on bearings; and with suitable leads extended to the windings. 
They facilitate loading and indicate approach to danger zone for 
over heating. 


VENTILATION 


Maintenance of motors and control for fans and blowers includes 
monthly inspection, lubrication, servicing, etc. as required for 
similar equipment on other machines in the plant. 

On other parts of the ventilating system, maintenance consists 
largely of keeping the various accessories in operating condition. 
Filters, washers, heating coils, etc. should be cleaned and inspected 
at regular intervals. 

Where greasy, moist or dust laden air is being handled, the 
blower should be inspected for accumulations in the bottom of 
the housing, or on the blades where it will cause the wheel to 
become unbalanced. The presence of a quantity of these obstruc- 
tions to the free flow of air through the blower wheel and housing 
or other parts may seriously reduce the capacity and efficiency 
of the system. 

Maintenance of the air handling circuit of an air conditioning 
system is somewhat similar to that of a ventilating system. This 
circuit includes equipment such as blowers, fans, dampers, ducts, 
filters, heating and cooling coils, washers, motors and control. 

The refrigerant circuit includes compressors, condensers, evap- 
orators, pumps, valves, piping, motors and control. For this 
equipment a definite maintenance routine is as essential as for 
any other apparatus or device. 

Compressors, coils and refrigerant piping should be checked 
periodically for leaks. 

Oil pressures and pressurestat settings should be checked on 
forced-feed lubrication of compressors. Condensing water should 
be analyzed at least orice a year and should have a pH value 
of from 7.5 to 8.5 to keep scale formation at a minimum. 

All electrical equipment of an air conditioning system requires 
inspection and servicing at least once a month. Motor bearings, 
brushes, air gaps, and commutators must be checked, as well as 
line voltage and insulation resistance. Starter contact tips and 
fingers require adjustment. Electrical connections must be kept 
tight. 


ELECTRIC HEATING APPARATUS 


Electric heat has definite advantages well recognized by industry. 
Its numerous applications have brought about the development 
of a diversity of electric heating units and equipment. However, they 
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may be divided roughly into four classes — small heating units, 
ovens, furnaces and infra-red apparatus. 

Maintenance of small heating units calls for the following 
points to be checked; (1) Make periodical tests for wattage that 
is developed in comparison with the original installed capacity. 
(2) See that there is no excessive voltage drop between power 
source and heaters; (3) Periodically clean heating surface of im- 
mersion heaters to prevent formation of coating of boiler scale 
or carbonized material. (4) Make voltage tests at heater terminals. 
Electric heating units should not be installed where line voltage 
is more than five per cent above rated voltage of the heater. 
(5) Keep in stock several spare heating units of each type in 
general use, where production must be maintained without 
interruption. 

The maintenance of electric ovens requires: (1) An occasional 
touching up of relay points and contactor tips if loaded near 
capacity; (2) a monthly inspection of heaters to see that (a) con- 
nections are tight, (b) sufficient electrical clearances are main- 
tained, (c) no foreign objects are present to cause short circuits 
and (d) oven is clean and free of drippings. 

The following points should be checked to keep furnaces in 
operating condition. (1) See that voltage is reasonably close to 
nameplate rating. (2) On a definite schedule, check or replace 
thermocouples and inspect control instrument. (3) Keep contactor 
tips in good condition. Contactors open full line current many 
times per day. (4) Inspect connection between heating unit 
terminal and cable connector every six months. (5) Keep terminal 
outlets packed at outer wall. Air entering or escaping around 
terminals increases heat losses. (6) At regular intervals, inspect 
all furnace doors to insure that they are in good condition and 
sealed properly, so as to keep door heat losses to a minimum. 
(7) Carry spares for parts that may need replacements. (8) If the 
work is dirty or scales while in the furnace, periodically take up 
hearth plates and clean out all scale and dirt. (9) Hearth plate 
life will be increased by uniform loading and keeping thermal 
shock to the hearth plate to a minimum. 

Infra-red equipment requires a maintenance routine similar to 
that used for the lighting system. Reflector should be cleaned regu- 
farly. Lamps should be kept free of dirt and deposits of vapor 
borne paint or lacquer. 


EQUIPMENT FOR HAZARDOUS LOCATIONS 


Maintenance of electrical equipment used in hazardous locations 
is important. Inspections and servicing is similar to that required 
for equipment used in “ordinary” locations. However, as apparatus 
and fittings are designed and constructed to meet specific condi- 
tions and the standards of Underwriters’ Laboratories, additional 
attention is necessary. Special points to be covered are: 


























































For Class I locations — 


1. Printed instructions and cautionary statements on name- 
plates of apparatus and fittings are to be strictly observed. 

2. No attempt should be made to enter any device or enclosure 
before the circuit is broken at some point ahead. Removal of a 
cover while the circuit is alive is an invitation to disaster. 

3. Before replacing cover, all extraneous dust and grit should 
be wiped from ground surfaces and a light mineral oil film put 
on to prevent rusting. 

4. All metal-to-metal surfaces must be free of dents or nicks 
as these tend to hold the cover away from the enclosure, thereby 
allowing flame from an internal explosion to escape to the outside. 

5. The same care that is taken in machining and assembling 
the equipment at the factory should be observed in maintenance. 

6. Covers must be reset in position and firmly fastened by screws 
or bolts provided. 

7. Lost or worn screws must be replaced as any unfilled or 
loose screw openings may cause failure. 

8. Screw covers and rigid conduit connections must have perfect 
threads and be screwed tightly so that at least five full threads 
are always in contact. 

For Class II locations — 

1. A daily check should be made to keep all equipment free 
of dust collections. 

2. Covers must be closed tightly. 

3. Adjustments and repairs should be made when the atmos- 
phere is not heavy with dust in suspension. 


MAINTENANCE OF LIGHTING 


Maintenance is the backbone of good lighting operating efficiency, 
and we must make the most of what we have. A successful pro- 
gram requires a highly organized plan of systematic inspection, 
cleaning and relamping. Such a program should include: 


1. A complete set of records with data compiled from a periodic 
check up of the entire lighting system. 

2. A cleaning schedule for systematic washing and recondition- 
ing of lighting fixtures. 

3. A lamp replacement and inspection schedule for periodically 
replacing lamps that are approaching the end of their rated life. 

4. A painting schedule for periodically repainting the building 
interior together with contrast painting of process machinery. 

5. Recommendations for the installation of equipment and 
devices to facilitate fixture and system maintenance. 

6. Periodic inspection of the distribution system including load 
and voltage checks to maintain system efficiency. 

7. A spare parts stock including a reasonable number of spare 
lighting units, lamps, parts and accessories. 








































































SERVICING FLUORESCENT LAMPS 


If a lamp does not light or glow at the ends. Twist the lamp 
slightly with the current “on”. Substitute a starter from a lamp 
that is operating properly. Substitute a lamp that is operating 
properly. Trace the wiring for open circuits on both line and 
lamp side and compare connections with wiring diagram on 
ballast. Check the line voltage. 


If a lamp glows steadily at both ends but does not start. Sub- 
stitute a starter from a lamp that is operating properly. 


If a lamp glows at both ends and flashes intermittently but 
does not start. Substitute a starter from a lamp that is operating 
properly. Shield lamp from drafts or enclose it to conserve heat; 
if flashing continues raise line voltage and if necessary use a 
thermal type starter. 


If the lamp arc swirls or spirals. Check the line voltage. Con- 
tinue to operate the lamp. It will usually clear up the arc in a 
few hours. Turning the lamp off for a few seconds will frequently 
stop the swirling. The lamp should be replaced if the condition 
persists. 


If a lamp flashes “on” and “off’’. Install a new lamp. This is 
the normal condition of failure when the supply of emission 
material on one or both cathodes is depleted. Such a lamp should 
be removed promptly in order to conserve the starter and avoid 
overheating the ballast. Shield lamp from drafts or enclose it to 
conserve heat; if flashing continues raise the line voltage and if 
necessary use a thermal type starter. 


If a lamp blackens prematurely at the ends. Avoid frequent 
switching if possible. Check the line voltage. Check the wattage 
rating of auxiliary with the wattage rating of the lamp. Check 
the current in the lamp circuit to compare with rated current. 


TOOLS AND INSTRUMENT MAINTENANCE 


Good tools deserve good care. Cutting pliers should not be used 
for hammering nor used to hold pieces of metal in a flame for 
heating. Temper drawn from tools may render them useless. 
Never extend wrench handles to increase leverage. Use larger 
tools. They are designed to stand safely only the strain which 
the average man can apply without the use of these extensions. 

Don’t try to twist heavy wire with small long-nosed pliers. 
Use a sturdier pair. Don’t rock pliers sideways when cutting; 
ring the wire. Cutting edges should not be filed or ground. Touch 
them up with a carborundum stone. When using an adjustable 
- wrench, turn in the proper direction so as to put the greatest 
load on the solid part instead of the sliding jaw. Keep them well 
oiled to prevent rust. 

Screw drivers are designed to drive and back out screws. They 
shouldn’t be used as pinch bars or chisels. Nor should they be 
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Too small or too thin a tip not only slips out of the slot, but also 
burrs the screw head and twists the tip. Use a fine cut file to keep 
tips properly shaped. Burrs and mushroom heads should be 
removed or ground off chisel heads. 

Never use a file without a handle. Keep them apart from other 
tools that may rub or knock against them, dulling the cutting 
edges. Keep dry to prevent rust and corrosion. 

To prevent slippage, wire grips must be kept free from dirt, 
grease and oil. Fine emery cloth will clean jaws. Use a file on 
jaws with caution. Clean. and oil joints frequently. 

Rope should never be dragged on the floor or ground. It should 
be carefully cleaned before storing. Wet rope should be dried out 
at room temperature and stored in a dry place. Sheaves should 
be kept properly aligned. Rope should never be snubbed over 
sharp edges of beams. 

Heat is sudden death to leather safety belts especially after a 
wetting from water, mineral ‘oil or acid. Dry slowly at room 
temperature. Keep leather pliant with treatment by a saturated 
cloth of neatsfoot oil every three months. Wash occasionally with 
saddle soap. Oil snaps and latches every two or three months. 

Instruments should not be jarred, dropped or subjected to 
severe vibration. Should this happen, check against a standard 
before using. Standards should be purchased for periodic checking 
of all instruments regardless of how careful the handling. When 
checks against a standard show errors, the instrument should be 
returned to the manufacturer for recalibration. 

Never oil the bearings on an indicating instrument; always 
keep the instruments clean; don’t overload them nor use pliers 
on the binding parts. Replace broken glass lenses immediately. 
Corroded and defective shunt leads should be scrapped. Don’t 
use shunt leads of improper length or size. Use only those with 
which the meter was calibrated. Avoid exposure to strong magnetic 
fields. Shield the instrument if it is to be laid on an iron surface 
for taking readings. Make all connections clean and tight. Avoid 
use in abnormal temperatures. It is very important that the 
secondary of current transformers should never be opened. Dan- 
gerous voltage may be obtained. 


AC. POLYPHASE TESTING 


placed in a flame or hot solder. Use the proper size screw driver. 









































D.C. TESTING 
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PLANT SIGNALING AND COMMUNICATING EQUIPMENT 







































Because many of the materials and devices comprised in signal- ‘ 
ing systems are common to one or more functions of signaling, 
the maintenance requirements may be classified accordingly. The 
chief considerations are: wires and cables; terminals and junc- | 
tions; power supply; lamp signals; annunciators; bells, chimes, 
gongs and other audible signaling devices; telephone instruments; 
contact making devices. 

Some of the troubles and remedies in audible paging systems, 
bell and gong, are: if ringing trouble is general throughout system, 
charge or replace battery, renew fuses, or replace transformer; 
clean and tighten connections; adjust springs; test and correct 
wiring. If ringing trouble is limited to part of system, clean, 
smooth and adjust contacts; remove dust, lint; clean and tighten 
connections; replace solenoid. 

For fire alarm systems, closed circuit type, if alarm bells do 
not ring but trouble bells ring, charge or replace battery or renew 
fuses; test and correct wiring; check both bell and station circuits 
for openings and correct. If alarm and trouble bells do not operate, 
charge or replace battery, or renew fuses; test and correct feeders. 

For intercommunicating telephone systems, if ringing trouble 
is general throughout system, charge or replace battery, correct or 
replace battery eliminator or transformer, or renew fuses; test 
and correct wiring; adjust bells. If talking or hearing trouble 
throughout system, charge or replace battery, correct or replace 
eliminator or renew fuses; test and correct wiring. If talking cir- 
cuit is noisy throughout system, test and correct circuit; reduce 
voltage to proper value; clean and tighten all connections. If more 
than required number of stations called at same time, test and 
correct wiring; inspect thoroughly for defective insulation of 
section wires at damp places, causing short circuit or ground; 
provide free movement for pushbuttons or renew contact springs. 

Sound systems. Most troubles (90 percent) are traceable to the 
tubes. Replacement sets for outlying stations and factory recom- 
mended replacements for central amplifiers are consequently the 
most important replacement parts. Where extensive sound ap- 
paratus is used, a tube tester will prove useful. 

Direct current and some a.c. sets require correct polarity. Mark 
power plugs and receptacles with paint to indicate correct posi- 
tion. Sound line maintenance is similar to other low voltage 
circuits. Examine and clean moving contacts occasionally. Make 
sure all screw connections are tight. Use lugs wherever possible. 

Noise or hum may be picked up from electrical apparatus or 
bad wiring. Shielded two wire cables with shield grounded and the 
transposing effect of twisted pair wires will prevent or cancel out 
hum pickup. 

Large paging or music systems with an output of 100 watts or 
higher have high voltage plate supplies. Never work on such 
apparatus without disconnecting the power. ., 
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THE FUTURE OF FLUORESCENT LIGHTING is something to conjure with. It's 
a natural for the postwar home in the coming plastics, light-metals 

and electronics age. Just take a look at any of the recent magazine 

. articles on the postwar home. Architects and designers are thinking in 

t terms of fluorescent, the most efficient lighting known. Victory will 

bring a market as big as the world! 


TODAY A SYLVANIA LAMP GIVES SEVEN TIMES THE LUMEN-HOURS FOR THE SAME 
MONEY SPENT ON FLUORESCENT IN 1938. That's why cool, shadowless, glare- 
free fluorescent lighting has done so much for the miracle of American 
war production. 





’ EMERGENCY REQUIREMENT. Underwriters' Laboratories, Inc. has approved ° 
2-conductor cord in place of 3-conductor cord on fluorescent fixtures for 

the duration. But for operation ona circuit of not more than 150 volts to 
ground. Advantage to war industry is conservation of copper and rubber. 
Advantage also of simplified wiring since no separate ground is required. 
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SYLVANIA'S NEW FIXTURE OF THE FUTURE (See double spread this issue) is 
sure to sweep the country. One secret of its success is superb finish 
of the composition reflector. Special type of prime coat seals up the 
pores of the durable composition. With reflector efficiency skin- 
deep, scrutinize the complexion of the composition reflectors you select. 
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EXPEDITES APPLICATIONS. Regional WPB offices can now grant PD-1A 
applications under $500 (formerly $100). Speeds up process and saves time 
for all concerned. 


AS WE GO TO PRESS, AA-4 is lowest priority rating now applicable on 
fluorescent and incandescent lamp purchases. Ratings of AA-5 or below 
for lamp purchases are now considered as "unrated." Fluorescent sockets 
require A-l-J or better. 


NO "SHOEMAKER'S CHILDREN" AT SYLVANIA. Recently one of our plants 
wound up two and a half years, 3,332,000 man-hours, without a single 
lost-time accident. One good reason was scientifically planned light- 
ing for top efficiency. 


ACCIDENTS THAT HELP THE AXIS LURK IN PLANT SHADOWS 
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of Electrical Services 
with BUSS FUSES!” 


Sag: PAN AMERICAN ENGINEERS, Pan American Airways System, New York, N. Y. 


“In flying, failures of any kind can- 
not be tolerated. Every part of the ship 
must function correctly at all times. 


“After long experience we have 
found BUSS fuses give dependable pro- 
tection when needed—yet they prevent 
blows that might be called needless. 


‘Hence, in our planes we use BUSS 









Right—Hangar Instal- 
lation of Buss Super- 
Lag Renewable Fuses. 


Aircraft fuses—and in our shops and 
hangars we use PUSS Super-Lag fuses 
because we have found that they like- 
wise save us many delaying interrup- 
tions of electrical service. 


“In our opinion, BUSS fuses measure 
up to the high standards of protection 
we haveset hereat PAN AMERICAN.” 


"WE AVOID MANY 





\“ 










Below—Panel of Buss 
Aircraft Fuses on a 
Grumman Widgeon 
(little sister ship of the 












Clipper). 
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You, Too, Can Eliminate the Costly 


Nuisance of “False Alarm” Blows 


Pan American’s experience is typical of 
thousands of others, which proves that it 
isn’t necessary to suffer from useless shut- 
downs caused by needless opening of protec- 
tive devices. Properly installed BUSS fuses 
can be forgotten. 


As for BUSS Super-Lag fuses—the experi- 
ence of thousands of plants throughout all 
industry has proven time and again that by 
using them you can obtain trouble-free pro- 
tection at a lower overall cost than with any 
other renewable fuse or mechanically operated 
device. 


They require no maintenance or periodic 
inspection. They don’t open needlessly. If one 
opens, you know there is some fault that needs 
correction. 


Here is Why BUSS Super-Lag Fuses 
Greatly Reduce or Entirely Prevent 


Needless Blows 


The fuse case is designed to insure good 
contact on the link, even when the fuse is 
renewed by an inexperienced person—and it 
is so designed that vibration or heavy over- 
loads or the constant heating and cooling of 
the fuse will not permit poor contact to de- 
velop. Thus, excessive heat which causes fuses 
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to blow when they should not is prevented. 


The fuse link used is the famous “BUSS 
SUPER-LAG.” It has lag-plates attached 
which give it a long time-lag so that un- 
usually heavy starting currents or other 
harmless overloads will not cause the fuse 
to blow. 


And Here is How to Solve the’ Shut- 


down Problem’ in Your Own Plant 


Pass the word along that all purchase 
records dealing with circuit protective devices 
should be immediately changed to call for 
BUSS Super-Lag Renewable fuses. Then, as 
fuses are replaced or new installations made, 
your plant will automatically get the bene- 
fit of the carefree, trouble-proof protec- 
tion that BUSS Super-Lag fuses give. 


BUSSMANN MFG. CO., University at 
Jefferson, St. Louis, Missouri, Division 
McGraw Electric Company 


WHY BUSS FUSES DON’T BLOW NEEDLESSLY 












BUSS Se uFUSES 


Sold Through Wholesalers 














Sight for Victory 
Needs Contractor Support 


Better-Light Better-Sight has just 
launched a campaign which in its 
audacious plan and purpose can di- 
rectly and effectively boost war pro- 
duction within a few short months. 
In “Sight for Victory” the important 
developments in lighting which our 
industry has so effectively applied in 
the great new war industries are to 
be carried to every manufacturing and 
assembly operation in the country. 

Admittedly, national planning can 
do little more than provide useful 
material and draw the broad outlines. 
The necessary vigor and enthusiasm 
must be developed in local organiza- 
tions, through practical and realistic 
committee work and through willing 
all-industry cooperation. 

The campaign is directed especially 
at the small industrial plants which, 
though they are turning out vital war 
materials, have been passed by in the 
march of lighting progress. By show- 
ing management the production and 
personnel advantages to be gained, by 
providing competent lighting counsel 
and skillful application, local organiza- 
tions will make an immediate and 
vital contribution to the war program. 

Education, coordination of local 
interests and contact with industrial 
plants are, however, only the prelim- 
inaries of a plan of this scope. The 
real problems occur in execution. 
Lighting small war plants will take 
ingenuity in layout and wiring to 
affect the necessary improvement 
with a minimum of critical materials, 
for instance. Existing equipment 
and material will have to be effectively 
re-used. Priority requests will have 
to be drawn from a thorough under- 
standing of the details of both lighting 
and wiring. Obviously the effective- 


84 


W. T. Stuart, Editor 


ness of the entire project will be de- 
termined by the active participation 
of local industrial electrical contractors 
at every step in the program. 


Behind the 
Maloney Bill 


The Maloney bill which would set 
up a new civilian requirement admin- 
istration independent of the War Pro- 
duction Board and other war agencies 
has had much popular support. The 
general feeling that the civilian re- 
quirements are getting the leavings 
without regard to essential needs is 
widespread. And OCS has been any- 
thing but aggressive in stating its 
claims. 

The naming of Arthur D. Whiteside 
to head the Office of Consumer Re- 
quirements (formerly OCS) and evi- 
dence of a very real appreciation of 
the home front problems in the upper 
ranks of WPB takes away any urgent 
need for a separate authority. At the 
samie time there are powerful forces 
backing the Maloney measure. It had 
an easy time in the Senate but may hit 
the rocks in the House. 

Beyond the very real problem of 
administration and manpower that a 
separate authority would raise, there 
is another side to the whole situation 
that has had little discussion and vet 
represents a dangerous threat. 

W PB is essentially conservative. Its 
top men abhor the regimentation they 
have to use. Groups and individuals 
behind the Maloney bill represent dif- 
ferent attitudes. Some see the civilian 
requirements limitations of wartime 
as an excellent basis for permanent 
consumer goods regimentation on a 
vast scale and as a springboard for pet 
social theories. 

We have troubles enough without 


this. The Maloney bill had a beneficial 
effect in strengthening WPB’s atti- 
tude on civilian requirement. Let's 
hope that the House will now give it 
decent burial. 


Better Maintenance 


Design Needed 


We are still hearing reports of ma- 
chine tools or other production equip- 
ment that defy routine electrical main- 
tenance. The tendency of machine tool 
designers to make the most of avail- 
able spaces by hiding motors and con- 
trols result in a fine streamlined ap- 
pearance. But, all too often, the 
streamlining makes oiling and main- 
taining the motor or cleaning con- 
tractor tips a major operation for the 
electrical maintenance man. Another 
headache is the special motor cleverly 
built in to do a job that a standard 
replaceable motor could do just as 
well. 

The advantage of careful design tu 
permit ready maintenance is obvious. 
It means more useful machine hours. 
It means easy electrical repairs. The 
new machine tool electrical standards 
go a long way to assure reasonable 
care and reliability.’ It would help, 
however, if electrical maintenance men 
were more vocal in their protests. 


Fix-It 
Operators 


One of our pet peeves is the ma- 
chine operator who rates himself a 
first class electrician. When trouble 
occurs, he insists that he can fix it 
himself and save time. His first course 
of action is to jam in the magnetic 
contactor to see if anything happens. 
It generally does. 

To combat this situation one elec- 
trical superintendent has initiated an 
educational program through the fore- 
man’s meetings pointing out that elec- 
trical control is an intricate and sensi- 
tive system; that when the breaker 
opens, it is generally because some- 
thing is wrong requiring an expert. 
An electrician would certainly not at- 
tempt to tell the machinist how to cut 
a screw or grind a tool. 

Undoubtedly every maintenance en- 
gineer and chief electrician encounters 
the same problem with these would-be 
electricians. They should have orders 
to call an electrician even if only a 
fuse is to be replaced. Operators 
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should also have a little ground work 
in electrical fundamentals, at least 
enough to warn them of the conse- 
quences of unskilled tinkering. 


Washington 
Comments 


The victory in Africa will have a 
profound effect on production back 
home. Cut-backs in some schedules 
and expansion of others will bring 
about a considerable amount of in- 
dustrial re-conversion. The attendant 
electrical work will compensate par- 
tially for reduced new construction. 

New facilities will now require more 
than “‘WPB acquiescence. They will! 
be carefully analyzed and authorized 
only when there are no available build- 
ings to take over the job. The signifi- 
cance to electrical work is not yet 
clear. The probabilities are that wir- 
ing and apparatus will be nearly the 
same whether needed production facili- 
ties are set up in new brick piles or old. 

Relaving of the ban against burn- 
ing off insulation in scrapping wire 
is brought about by the emphasis on 
copper scrap needs. Copper wire is 
much more important in the scrap pic- 
ture than the minor rubber scrap 
possibilities of its insulation. 

No progress toward the disposal of 
MPR-251 which regulates construc- 
tion prices has yet appeared. How- 
ever, NECA reports that a complete 
amendment, which was _ promised 
weeks ago, will be released shortly 
completely removing electrical con- 
tracting from the regulation. 

Importance of well organized main- 
tenance for war industry is evident in 
the methodical elimination of priority 
red tape for MRO supplies. This will 
bring benefits in simplified procedure 
for contractors specializing in electri- 
cal maintenance and for harassed elec- 
trical maintenance chiefs. 

Shifts in the war production re- 
quirements will hit labor hard in some 
areas and the job of absorbing these 
men into new work will not be easy. 
Draft requirements, however, will 
overshadow any relief the situation 
might bring. 

What to do with government owned 
plants after the war is a question that 
pops up all over Washington these 
days. While it is still in the informal 
discussion stage, it’s potential dyna- 
mite when labor, management and 
government begin to draw up post- 
war programs. 
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ELECTRONICS AHEAD 


The gratifying response to our lead edi- 
torial "Electronics Ahead" deserves further 
comment. Excerpts from several letters fol- 
low. The most significant implications are: 

1. That electrical contractors are aware 
of the profound changes that electronics will 
bring to their business. 

2. That electrical contractors are con- 
cerned about the technical problems in- 
volved in applying and servicing electronics 
equipment. 

3. That electrical contractors want good 
technical installation and maintenance data. 
What is the next move? We may look hope- 
fully to the NECA postwar program as offer- 
ing some of the answers. We may look, foo, 
for the manufacturers of electronic appa- 
ratus to recognize the strategic importance 
of the industrial contractor and the motor 
shop in their distribution and service plans. 
In any case our industry must take the initi- 
ative. 


To the Editor—"Your editorial ‘Electronics 
Ahead’ it seems to me, contains a great 
deal of logic and practical thinking. 
"NECA started some time ago to study 

the possibilities for postwar work and it 
now has a committee working on that sub- 
ject. | am calling the attention of that com- 
mittee to your editorial and | am sure that 
it will give careful consideration to the 
ideas proposed by you." 

Robert W. McChesney, Pres. 

National Electrical Contractors Ass'n. 

Washington, D. C. 


To the Editor—''You can do a job for the 
electrical contractor, your editorial is a 
start. Carry on, tell us 
1. What-is available to sell. 
2. How to learn the fundamentals of elec- 
tronics. 
3. What books are available on electronics." 
W. J. Quinlan 
Rochester Society of Electrical 
Contractors 
Rochester, N. Y. 


To the Editor—"! agree with you that 
electronics is going to play an important 
part in this industry after the war. | also 
believe there should be an open industrial 
electronics conference between the manu- 
facturers of this equipment and the indus- 
try. It is something that is really brand new 
and will have a great acceptance if prop- 
erly handled." 

A. Lincoln Bush, Pres. 

Belmont Electric Co., Inc. 

New York, N. Y. 


To the Editor—''! feel that it will be the 
duty of the manufacturer who develops this 
equipment to conduct lectures by men who 
have thé’ faculty. of..explaining in simple 
language the technical principles involved 
in electronics to electrical contractors 
throughout the country. The manufacturer 
cannot provide service men nation-wide to 
service this equipment but will have to 
depend upon the contractor for this service. 
These lectures should be given in key cities 
throughout the country to groups of inter- 
ested contractors and journeymen electri- 


cians for these electricians are the men who 
will actually have to do this service work. 
The contractor however should have a 
working knowledge of this type of equip- 
ment in order to talk intelligently to his 
customers. 

“There is no question in my mind that 
electronics are going to play a big part in 
industry after the war and this business is 
going to the contractor who is interested 
enough in the principles involved to make a 
study of it and thus be enabled to handle 
such work," 

W. C. Schlosser, Pres. 
Capital Electric Co. 
Madison, Wisconsin 


To the Editor—''| would say you hit on a 
very fine idea. So far electronics has been 
talked of in very technical language and no 
one’ seems to know much about it. The 
manufacturers are giving electronics a lot 
of publicity but very little practical infor- 
mation has been passed out. 

"| believe your editorial will serve to 
wake up the people who are giving elec- 
tronics so much publicity and perhaps they 
will come through with some practical in- 
formation to fellows like ourselves. Inci- 
dentally, we are supposed to handle elec- 
tronic tubes but all we have is a catalog 
listing the various tubes and about the best 
we can do is to take an order and tell the 
factory what a man wants to do or what 
tube he wants to replace, and let them fur- 
nish the proper equipment. 

"It is very true, that if electronics is to 
take a large part in industry after the war, 
then the people in the trade must have 
more definite, concrete information. con- 
cerning its application and use." 

J. M. Palmer - 

Electrical Engineering and 
Construction Co. 

Des Moines, lowa 


To the Editor— ‘Fundamental information on 
electronics will have to come from the lab- 
oratories and operating forces of the large 
manufacturers who are dealing with this 
subject. The applications of electronic 
equipment, however, will be a job for local 
electrical contractors, electrical engineers 
and local industries. | visualize a series of 
local conferences which will be attended 
by electrical contractors, engineers, distri- 
butors and industrialists, at which programs 
will be presented by representatives of such 
companies as General Electric, Westing- 
house and others. 

"Not only will we have to pass all avail- 
able information on this subject all the way 
down the line in the industry to all who are 
able to understand it and who will take 
part in installing and operating it, but it 
will be one of those subjects which will 
bring the various branches of the local in- 
dustry together on a basis that will promote 
mutual interest, mutual benefit and general 
goadwill. In Milwaukee we had many very 
excellent conferences of this kind on fluores- 
cent lighting and | am sure our industry 
locally will be exceedingly anxious to get 
together on the subject of electronics. | 
have no doubt that the manufacturers who 
are developing electronic equipment will 
be prepared to pass the information out 
effectively to the whole industry. We will 
look forward with a great deal of interest 
and anticipate this project in our postwar 
planning.” 

F. A. Coffin, V. P. 
Wisconsin Electric Power Co. 
Milwaukee, Wisconsin 
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BRIEF ARTICLES about 


ractical methods of installing and maintaining 


electrical wiring and equipment and up-to-date estimating and office prac- 
tices. Readers are invited to contribute items from their experience to this 
department. All articles used will be paid for. 


SILVER 
TIPPING 


INDUSTRIAL 


Increased production from existing 
facilities has warranted rerating of those 
facilities, or call it overloading if you 
will. The pressure brought to bear by 
this overloading is shared equally by all 
parts of any integrated piece of produc- 
tive machinery including the machine 
itself with its shafts, bearings, gears, 








SILVER SHEET .012 inches thick be- 
ing soldered onto the face of contactors 
which are undergoing move severe duty 
cycles. Contactor life has been increased 
by silvering as much as 100 to 200%. 
When the silver sheet has been burned 
or worn through it can be replaced by 
another. 


motors, control, etc. However the strain 
is not as immediately apparent in some 
parts as in others. For instance, the 
contactors of the control must break 
larger currents than for which they were 
designed, and when copper contacts 
become overloaded they burn away 
more rapidly. 

To counteract this condition, P. S. 
Karr, chief electrician, Armstrong Cork 
Company, Lancaster, Pa., has resorted 
to silver tipping. Whenever a contac- 
tor shows increased burning either due 


86 


to overloading or to an increased num- 
ber of operations, the replacement for 
that contactor is silver tipped so that 
when the time comes for changing the 
contactor a silvered one is ready to 
put in its place. Silver sheet is kept in 
stock for the purpose and is soldered on 
by a skilled operator. Usually only 
one contact is silvered except where 
severe service conditions exist requiring 
that both stationary and moving con- 
tacts be silvered. Length of service life 
has been definitely increased and their 
fine performance has more than com- 
pensated for the investment. 


STORED ENERGY HEATING 
DRIES PARTS 


INDUSTRIAL 





Here is a new wrinkle in the ever in- 
creasing field of infra-red heating. In- 
stead of drying after painting, Fleet- 
wings, Inc., dries and heats the parts 


before painting. Believe it or not, the 


idea has proven successful. 





A few months ago, a conveyor system 
was installed for the application of a 
primer coat after parts were anodized. 
Key to the problem was the drying of 
the parts after anodizing. The trick 
was to quick dry the parts after washing 
and to keep up with the conveyor’s pace. 
Built around the conveyor is a tunnel 
of 56 — 1,000-watt lamps which create a 
temperature of 180 F. in the parts, dry- 
ing them in two minutes. 

That is not all that the infra-red does. 
Actually the heat that dries the parts is 
stored in the parts themselves and in this 
way is carried along to speed the final 
drying after an intermediate dip in the 
primer. This is believed to be the first 
reported use of salvaged infra-red heat. 


SETTING 
90-FT. POLES 


WIRING 





One unusual phase of the electrical 
construction encountered by the Malko 
Electric Co., Chicago electrical con- 
tractors, on aé_ recent coast-to-coast 
radio station installation was the set- 
ting of 12 — 90 ft. wood antenna masts. 
This was a bit out of the ordinary 
since most normal line construction 
done by contractors involves 30 to 35- 
ft. poles. 

Stepped pole holes, 10-ft. deep were 
dug, the top half being 5-ft. deep and 
5-ft. in diameter, while the bottom half 
was 5-ft. deep with a 2-ft. diameter. 
This type of excavation permitted the 
workman to stand in the top half of 
the hole to dig the lower part while 
using ordinary post hole equipment. 

While the holes were being dug, the 
masts were completely rigged on the 
ground including the installation of 
guy cables, pole steps, insulators, all 





SUB-ASSEMBLY parts (aluminum alloy) emerging from the oven and being 
carried down to the primer coat dip. 
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Conserve 


Conserve 


Conserve 


Wartime Conservation means MORE than 
just conserving copper, steel, aluminum .. . it 
means the most strategic possible use of all of 
the ingredients of Victory—materials, man 
power, time and ingenuity. 
These five major points comprise a com- 
plete program developed by Westinghouse for 
Wartime Conservation. This program pack- 
ages up Westinghouse engineering experience 
in the entire field of electric and power equip- ons er we 
ment and related materials. Examples noted me 
are but five of many specific recommendations, 
This experience and these recommenda- 
tions are offered fully and without obligation. 
If you are not already familiar with them, 
consult your Westinghouse «representative .or 
send for the new 100-page book, “WARTIME 
CONSERVATION”. It will be sent you with- 


out cost. Westinghouse Electric & Mfg. Co., Conserve 


East Pittsburgh, ade Tg J-90483 


« 
& 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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conduit work and the obstruction light- 
ing. A total of six guy cables were 
wrapped around the pole, three slightly 
above the mid point and three near the 
top. In the interim, three twin-eye 
“Never Creep” anchors were sunk into 
the ground within a radius of 30 to 35- 
ft. of the pole hole. Two guy cables, 
one from the mid point and one-from 
the top of the mast were fastened .to 
each of these anchors. 

A 60-ft. boom, rented for this par- 
ticular work, was used to set the masts 





DOUBLE-STEP pole hole for 90-ft. 

wood masts. Tier arrangement permitted 

men to dig the 10-ft. holes in wet soil 

with ordinary long handled post hole 
shovels, 


in the ground. As soon as the pole hit 
bottom, the crew temporarily anchored 
the guy wires and tamped the earth 
around the poles which were about 18- 
inches in diameter at the base. The 
guy wires were then made taut with a 
ratchet type guy jack. 


MECHANICAL CHARGING 
OF CUPOLAS 


INDUSTRIAL 





Where space is at a premium, and 
where isn’t it these days, especially in 
war plants producing essential material, 
schemes and methods must be devised 
to use it to the best advantage. 

The Allis-Chalmers’ Milwaukee plant 
faced a problem a short time ago of 
how to mechanically charge a cupola 
to produce a better grade of iron in a 
shorter period. The biggest problem 
was to fit a crane into the cramped 
quarters to eliminate the hand charging 
method. At first, space appeared to be 
too cramped for a crane. However, like 
many other seemingly impossible *prob- 
lems this one, too, was solved. 
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A special short-legged Whiting gan- 
try crane was designed and _ installed. 
The crane has an inclined boom which 
provides room enough to raise buckets 
to a high position and deposit them on 
the wishbone casting inside the cupola 
shell, The rim around the top of the 
bucket engages the wishbone casting 
and the cone bottom is released by al- 
lowing the crane hook to travel down- 
ward. In this way the charge is spread 
all around the circumference of the 
cupola. The hook, by a reverse motion, 
returns the cone bottom to its original 
position and the bucket then is lifted 
out of the cupola and lowered to the 
transfer carriage. 


EMERGENCY OVERLOADING OF 
POWER TRANSFORMER 


INDUSTRIAL 





Taking advantage of the maximum 
overload capacity of power transformers 
will provide additional electric power 
and take care of emergency conditions 
caused by electrical failure or sabotage. 
Emergency overloads, considerably in 
excess of those given in the American 
Standards Association Guides for oper- 
ation is possible, based upon data ob- 
tained in a laboratory on the aging of 
insulation, and by use of the rule that 
for each 8 degrees Centigrade (14.4 F.) 
the temperature is increased, the life of 
the transformer is halved. 

In many cases the demand for addi- 
tional electric power has caught up with, 
or even exceeded, the present trans- 
former capacity—when operated in the 
usual manner—and additional capacity 





is needed. A great many loading curves 


show that the load factor of most power 
transformers ranges from 50 to 65 per- 
cent. A large reservoir of capacity is 
therefore available which could be used 
without causing a serious shortening of 
transformer life. 

Another item is the important prob- 
iem of taking care of rare emergency 
conditions caused either by electrical 
failure or by a saboteur. In the past it 
has generally been considered neces- 
sary to carry a spare transformer or a 
spare bank of transformers to pick up 
the load in case of a failure. Today many 
users are relying on the short-time over- 
load capacity of their transformers to 
carry then through rare emergency 
conditions. In fact, under. some condi- 
tions it may be economical and neces- 
sary to use up 25 percent, 50 percent, 
or more of the transformer life to pre- 
vent a shutdown. 

To do this intelligently requires reli- 
able information on how to calculate 
hot-spot temperature, and how the life of 
the transformer is affected by heavy 
over-loads. Approximately 50 heat runs 
were made during the past year on three 
transformers of different ratings. These 
heat runs provided accurate data on: 
(1) the value of the hot-spot tempera- 
ture in various classes of transformers 
at rated load, and (2) a practical method 
of calculating the hot-spot temperature 
with changes in the load under both 
ultimate and short-time overload con- 
(litions. 

The rate of deterioration of insulation 
in a transformer is governed by the hot- 
spot temperature in the winding, al- 
though quite often factors other than 
the life of the insulation limit heavy 
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SINCE ADAPTING complete mechanization, with the crane as the key due to 
limited space, the cupolas can operate faster, produce better iron with less coke. 
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TAPE TAKES 10 THE AIR 


Bombers... fighters... pursuit planes... 
there’s a job for tape in every one of them. 
And there’s an even bigger job for tape 
in the factories that are pouring out the 
planes that carry the war to the enemy’s 
homeland. It’s that way all through the 
Armed Forces and in every branch of 
war industry. 

Obviously, these needs are first needs 
and must take precedence over all others. 
That’s why Security Tape is sometimes 

hard to get. 


Since Security is on every front it 
must necessarily reach the less 
important jobs at a slower pace. 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue « Rockefeller Center » New York 
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everlaads for transformers. Among 
such factors are contacts, leads, joints, 
and oil. Effect of heavy overloads on 
regulation must also be carefully con- 
sidered. 

The following general conclusions oa 
steady state and transient temperature 
rises are presented: 

1. For rated load conditions of self- 
cooled power transformers, the hot-spot 
rise over average winding tempera- 
ture by resistance ranges from approxi- 
mately 5 deg. C. upward. For moderate 
size and voltage rating (below approxi- 
mately 50 kv.) it naturally comes be- 
tween 5 and 6 degrees. But, for large 
size and high voltage ratings, steps 
have to be taken by the designer to limit 
the hot-spot to 10 deg. C. above average. 

2. For transformers having blast 
rating 1.33 times the self-cooled rating, 
the hot-spot rise over average winding 
temperature is approximately 40 per- 
cent greater than that for the self-cooled 
rating. 

3. The hot-spot rise over average 
winding temperature increases with load 
(for both ultimate and short-time over- 
loads) but no definite rate of rise ver- 
sus load can be stated. 

4. The average winding rise over 
average oil varies as the loss raised to a 
power ranging from 0.6 to 0.7. 

5. The hot-spot rise over top oil va- 
ries as the loss raised to a power rang- 
ing from approximately 0.7 to 0.8, gen- 
erally more nearly the 0.8 power for 
most transformers. 

6. The oil time constant used in cal- 
culating the temperature rise of the oil 
for short-time overloads should be based 
on the ultimate rise and loss for rated 
load conditions. 

7. The winding time constant used in 
caleulating the temperature rise of wind- 
ing over -djl ibefore conditions become 
constant, Should be based on the calcu- 
lated: ultimate -rise.and ‘loss for the load 
under: consideration. 

8. ‘Either load-back or short-circuit 
method of loading can be used to deter- 
mine both hot-spot and average winding 
temperatures. When calculating the 
transient oil rises by equation, for the 
short-circuit method the weight of the 
core should not be used in deriving the 
time constant. 

9. The temperature rise of both the 
average and top oil varies approxi- 
mately as the 0.8 power of the loss for 
ultimate conditions. 
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PHOTOTUBE GUARDS 
AGAINST ACCIDENTS 


INDUSTRIAL 





In the coal preparation plant of the 
Hanna Coal Company, loaded cars are 
emptied by being rolled onto a rotary 
dump fastened to the rails by a me- 
chanical device and then rolled upside 
down over a chute. After the car has 
been righted again, it moves off the 
dump by gravity. 

At intervals, the plant experienced 
some difficulty with this arrangement. 
The dump would revolve before the 
empty car had cleared. This happened 





THE PHOTOTUBE relay set up for 

guarding against accidents. Marked is 

the beam of light shooting across the 
tracks. 


when a car took too long to move off. 
It is essential that the dump does not 
revolve the next full car until the pre- 
ceding empty one has moved off. Other- 
wise, the empty car would be turned over 
onto the floor. 

The difficulty was removed when a 
G.E. photo electric relay and light source 
were installed on opposite sides of the 
track at the empty end of the dump. 
Now the dump cannot revolve as long 
as the light beam is blacked out by the 
body of an empty car. 


KNOCKOUT 
SLUGS 





Knockout slugs, which used to be 
given to kids who pitched pennies with 
them, are now put to a useful task by 
the man on the job. Wheeling Electric 
of Vincennes, Indiana collects the slugs, 
and when time permits, drills and stamps 
them M1-2-3 and L1-2-3, etc., so that 
they can be tied to circuit conductors 
for identification after they have been 
pulled in, 


This method seems to be a marked 
improvement over cardboard tags which 
have been used quite extensively. In 
using cardboard or paper tags, if the 
marking is obliterated by dirt or grease, 
valuable time is very often lost in ring- 
ing the circuit out. By using these sal- 
vaged metal tags the dirt and grease 
can be easily and quickly wiped off and 
correct identification assured. 


SAVING SOLDER 
AND TIME 


INDUSTRIAL 





It is only recently that high frequency 
soldering of parts has come into its 
own. War production needed such a 
device because it saves time, material 
and labor. 

An excellent example of these facts 
can be drawn upon from the experiences 
of DeLaval Steam Turbine Company. 
This concern had parts to be made and 
needed them in a hurry. The old method 
was slow, laborious, and used too much 
material. The job to be done was to 
solder impeller blades to a turbine plate. 

A new process, developed by Lepel 
High Frequency Labs was put to work 
on the job which used to take 17 hours 
to perform. Now, high frequency solder- 
ing saves 15 hours time on each turbine 
plate and 90 percent of the normal 
amount of solder. Each blade gets two 
thirty-second operations. The amount 
of silver solder required is measured to 
exact lengths which can be dropped in 
place before the coil fuses the blade to 
the plate. There is no removing of scale 
and no distortion of plate or blades due 
to excessive heat concentration on a 
spot as with torch brazing. 

The unit generates a 1400 deg. F. 
heat and coils carry 250,000 cycles at 
2,700 milliamps. 





SILVER BRAZING at DeLaval is both 

economical and clean. The method forms 

no scale or carbon and eliminates distor- 
tion of blades and plates. 
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ELECTRIC MFG CORP 


MODEL ZUO-240 


MODEL ZU-240 


TODAY’S ANSWER TO WAR-PLANT 


FLUORESCENT REQUIREMENTS 


To all the advantages that have made Leader fixtures out- 
standing in industrial service. Leader engineers now add 
light weight in this brilliant new ZEPHYRLITE series. 


Well under the 3-pound steel limitation, this series presents 
two highly efficient models which effectively meet today’s 
demands for a powerful, economical light source in war pro- 
duction plants. As illustrated, the models include an open-end 
type and a closed-end fixture. Both ZEPHYRLITE types are 
available as 2-light-40, 3-light-40 and 2-light-100 units. 
ZEPHYRLITE features include compact, steel-saving design: 
rigid, non-metallie reflectors with baked-enamel finish and 
reflection factor of approximately 89%: air-cooled ballast; 
flush-mounting without brackets; continuous row mounting; 
simplified installation and maintenance; and approval by 
Underwriters’ Laboratories. 

Leader products are sold exclusively through authorized 
wholesalers. Write for complete details today. 


LEADER 


ELECTRIC MFG. CORP. 
832 WEST SUPERIOR STREET. © CHICAGO, ILLINOIS 








I bought more than a 
PIPE BENDER! 

My Porto-Power 
licks mainte- 

nance jobs, too! 


Blackhawk Porto-Power Pipe Benders 
would still be the choice of many ex- 
perienced contractors and electricians 
— even if the Blackhawk Bender 
could only bend pipe. But, Man! — 
bending pipe’ (up to 4”), and doing 
it well, is only part of the story! 
Simple attachments can be used with 
the Porto-Power Hydraulic Unit—to 
handle tough maintenance jobs, con- 
struction work and change-overs. 
Write for the V-43 catalog or call 
your Blackhawk Dijs- 
tributor for mgte de- 
tails on how Black- 
hawk Benders cando 
all this extra work. 


PULL DRIVE PULLEYS 


AND GEARS — 
Smoothly, safely. No 
crow bars! Nosledging ! 


LIFT MACHINERY — 
Raise a 10-ton load 
from a low of 31/2” to 
an 8!” height. 


BUILD YOUR OWN 
PRESS — Free blue- 
prints ! Use the powerful 
hydraulic unit furnished 
in the pipe bender. 


A JACK FOR ANY 
SPAN — ANY ANGLE 
— Your Blackhawk 
power unit is the most 
refined hydraulic jack 
available today! 


BLACKHAWK 








BLACKHAWK MFG. CO. 
Dept. P2063, Milwaukee, Wisconsin 


Rush your new Hydraulic 
Equipment Bulletin V-43 to us. 


Name. 
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PULLEY AND BEARING 
MAINTENANCE 


INDUSTRIAL 





In industrial plants where sleeve 
bearings are periodically pulled for re- 
babbiting or renewal, or where a change 
of drive requires the substitution of 
pulleys, much time is often lost unneces- 
sarily. Each minute lost in changing 
bearings or swapping pulleys means lost 
war production. E. J. Cofrancesco, chief 
electrician of A. C. Gilbert Co., New 
Haven, Conn., has found that by ma- 
chining the bearings and pulleys to more 
liberal tolerances so that a good healthy 
hand pressure will install or remove the 
piece, maintenance time can be cut con- 
siderably. 

Where closer tolerances are employed 
on the outside diameter of bearings and 
the inside diameters of pulleys, the 
pieces generally must be pressed into 
the housing or onto the shaft, as the 
case may be, at considerable pressures. 
When the pieces are installed with hy- 
draulic presses or sledges it necessarily 


| follows that they come off just as hard 





if not much harder. Consequently time 
is unnecessarily lost in fumbling around 
with sledge hammers, wheel pullers and 
presses, and very often damage results. 
With a minimum of time and effort, 
Mr. Cofrancesco can remove and re- 
place either bearings or pulleys and 
without the damage which results frem 
the application of high pressures. Allen 
set screws are used to hold the piece 
in position. The set screws are checked 
for tightness during each periodical rou- 
tine inspection, which also includes 
checking bearings, air gaps, lubrication, 
control, etc. Good maintenance alone 
can insure full-time war production. 


DRYING FILMS 
WITH INFRA-RED 





INDUSTRIAL 


Modern photography is a vital fac- 
tor, not only to our fighting forces, but 
to war production of many types, One 
phase of photography is the drying 
operation. On rush orders, where time 
is of utmost importance, drying has 
always, more or less, been a bottleneck. 

Pako Corporation of Minneapolis, 
met this problem by devising a new 
process whereby the drying is done by 
infra-red heat produced by long coiled 
heating elements. The process provides 





og 


INFRA-RED coiled heating elements in 

long strips partly encased in the troughs, 

are being used to dry picture negatives 
taster and more evenly. 


even concentrated heat waves over the 
full length of the film and can be used 
in a dark room without danger of fog- 
ging the film since the elements burn 
below the temperature and_ brilliance 
of incandescence. Pako has learned that 
the films are dried faster, more evenly 
and with less distortion of the photo- 
graphic image. 
Today, this newest 
found in such diversified 
battleships, training camps, air fields, 
large industrial plants, shipyards, etc., 
where photo-finishing machinery are 
important tools to speed war effort. It 
considerable ad- 


levelopment is 
locations as 


can also be used to 
vantage in ordinary commercial photo 
work. 





SYMBOL of .America at war. Not 4 
row of machine gun barrels but a row 
of prefabricated wall sections for war 
housing at San Diego, Calif., with con- 
duits stuck up for connection above the 
ceiling level. The war brought in pre- 
fabricated housing in large-scale opera- 
tions and with it prefabricated wiring. 
This picture is a symbol of what may 
come tomorrow. 
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“ Design features like the Westinghouse “De-ion” 
venly principle of arc extinction are certainly a com- 
— ngs © mon-sense “must”. And today’s production goals 
nt is \ oe | need the kind of protection that the Bi-metal 
“= ask ANE: Ci i overload relay can give. The Westinghouse line 


fields, $ - : 
oan ._ ag ond of a-c and d-c motor controls is complete for 
are : motor types that meet requirements of a wide 


a —— — - variety of applications. 


So when you need motor controls— write 
“Westinghouse” in the specifications. Then get 
your Westinghouse representative on the phone. 
He'll help you all the way from application to 
installation. Westinghouse Electric & Manufac- 


turing Company, East Pittsburgh, Pa., Dept. 7-N. 
J-21270 


Westinghouse @® 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


MOTORSeAND CONTROLS 


RE 





PORTABLE UNDERCUTTER 
FOR HEAVY WORK 


The Mielke Electric Works, Inc., Du- 
luth, Minn., motor service shop was fre- 
quently encountered with the job of 
undercutting commutators of large arm- 
atures—too large to set up in a lathe. 
So they designed and built a unit that 
has a supporting frame that slides over 
the armature shaft and rests on the 
floor. The undercutter motor is mounted 
to a sliding base that is moved back 
and forth by a double thread feedscrew. 

The supporting base consists of a 
cast arm which is bolted to a structural 


MOUNTED ON LATHE, the same un- 

dercutter unit, minus the shaft collar and 

supporting arm, does the same job on 
smaller armatures. 


steel collar that slides over the armature 
shaft. The collar is fitted with two 
brass V-blocks, one on the bottom and 
one on the adjustable tightening screw 
on the top of the collar. The L-shaped 
cast arm supports the undercutter table 
in front of the commutator and contains 
two hand wheel adjustments. One is to 
raise and lower the arm itself; the other 
is to raise and lower the undercutter 
table to the proper height for the under- 
cutting operation. The table is sup- 
ported by two steel rods which ride in 
locking collars on the arm. Once the 
table is adjusted to the correct height, a 


twist on each of the locking handles—~"~ 


keeps it from moving up or down. 
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The: undercutter is moved from left 
to right and back again by the double- 
thread screw feed on the undercutter 
table. The operating lever can be at- 
tached to either end of the screw feed. 
The undercutter motor has a flexible 
cord connection that fits any conveni- 
ence outlet in the shop. The same type 
of arrangement is used on lathes for 
smaller armatures. Here, the shaft col- 
lar and supporting arm are eliminated. 


SMALL MOTOR 
PRONY BRAKE 

A simple yet highly flexible prony 
brake is used for testing small motors 
at the Schneider Electrical Works, 
Omaha, Neb. 

The actual brake mechanism consists 
primarily of two horizontal swinging 
arms mounted by means of split collars 
to a 14-inch vertical pipe riser. The 
upper arm is a 22-inch piece of 14-inch 


CHECK TEST on small motors is made 

with this simple prony brake. Simplified 

clamp holds motors firmly to bench. 

Swinging arms provide flexibility to 

brake equipment. 

pipe from which is suspended a dial type 
spring scale. A similar lower arm is 
equipped with an inverted V clamp to 
hold the motor to the workbench. Hori- 
zontal adjustment of this clamp is ac- 
complished by a threaded crank which 
passes through a tapped hole in a piece 
of 14-inch solid steel stock inserted in 
the 14-inch pipe arm. Vertical adjust- 
ment of this clamp is provided by a 
14-inch slot cut into the arm. Both 
arms can be locked into any vertical 
or horizontal position necessary, de- 
pending on the size of the motor frame 
and length of the shaft. 

Brake leverage is provided by a 
“special 4-inch flanged pulley (3% inch 
inside diameter) mounted to the motor 
shaft and a rope fastened to the scale 
and wound around the pulley. Altheugh 
the scale has a 20-lb. dial, its maximum 
capacity is 40 pounds (pointer goes 
around dial twice). The pulley diam- 


ADJUSTABLE FEATURES of portable undercutter unit for large armatures 


include (1) motor on sliding base; (2) feed screw; (3) vertical adjusting wheel 
for undercutter table; (4) locking devices for table; (5) vertical adjustment for 
supporting arm; (6) tightening screw for shaft collar. 


Electrical Contracting, June 1943 








where motors and generators must 


__and there you will 


the acid test of time. 


Look anywhere In industry 
resist damage: break down and wear 
find Crocker-Wheeler They have withstood 
Whatever Your motor application problems may be, YO" may 
dknowledge of your Crocker-Wheeler field 


ch has specialized in 


for over 90 years.” <i 


rely on the specialize 
jeer. He Is backed b 
otors and generators 


eng!t ya company whi 

the design and use of m 

Crocker-Wheeler atvalate Manufacturing Co., Ampere, \ ae 
Division of JOSHUA HENDY IRON WORKS 


t 


Other JOSHUA 
HENDY IRON W 
ORKS factori 
Electrical Contracting, June 1943 ories at Sunnyvale, Pomona and Torrance, Ca 
% ce, California and St 
. Louis, Me. 
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What’s wrong with 


this picture— 


Vs 


and right 
with this?» 


E can win this war only by 
W athe greatest economy of 
critical materials and manufac- 
turing time. That is why the 
electrical control industry recom- 
mended point-to-point wiring 
as a wartime policy for it saves 
both copper and manhours. And 
that is why the War Production 
Board adopted this recommen- 
dation and has issued a 
directive requiring such 
construction ... until Vic- 


___“a 


em 





MILWAUKEE 
FACTORIES 


CUTLER-HAMMER 
: aa 
CONTROL == 
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|-eter is such that a 20-pound reading on 


the scale is equal to one horsepower 
at 1,750 r.p.m. A handy chart trans- 
lates other scale readings into horse- 


| power for the operator. 


The meter board contains four meters. 


| On the top left is a 0-300 V. voltmeter; 
| top right, a double range wattmeter 


(0-1500 W. at 110 V. 0-3000 W. at 


| 220 V); lower left a 0-10 A. ammeter; 





lower right a 0-50 A. ammeter. The 
pushbutton between the two. upper 
meters is for inserting the wattmeter 


in the circuit. The lower pushbutton, 7 


when operated, substitutes the 10 A. 
ammeter for the 50 A. meter which is 
normally in the circuit. 

A fused, three-pole incoming line 
switch is at the top of the board. The 
two-pole double-throw selector switch 


| is for obtaining 110-V or 220-V single 
| phase current. 





the operator’s 


This arrangement, with all dials at 
eye level, provides a 
quick and accurate check test on motors 
both before and after they are re- 
paired. 


AUTOMATIC 


“OVEN CONTROL 


| matically 


tory. Every user of electrical | 
equipment is also urged to | 
adopt point-to-point wiring 
throughout his plant, to con- 
serve critical copper, to make 
sure our armed forces have 
enough, to shorten this war 
and cut the cost of Victory... 
CUTLER-HAMMER, Inc., 1306 
St. Paul Avenue, Milwaukee, 
Wisconsin. Associate: Cana- 
dian’ Cutler-Hammer, Ltd., 
Toronto, Ontario. 





| Schneider 


| purposes 


| 
| 
| 


Three temperature controllers auto- 
regulate the baking  tem- 
perature in the gas fired oven at the 
Electrical Works, Omaha, 
Nebraska, motor service shop. They 
control electrically operated valves on 


| the gas jets. 


One controller is set for 90 degrees 
C. and is used primarily for heat up 
and to generate the fumes 





THREE-WAY CONTROL of oven 
temperatures is accomplished by three 
Brown Instrument temperature control- 
lers set at 90, 110 and 120 degrees C. 
Motor is for air circulating fan in oven. 
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TIE UP now 


WITH THIS TREMENDOUSLY 
GROWING BUSINESS. 








Profitable and logical sales are open to the electrical contractor, 
—both NOW and in the IMMEDIATE post-war period—on the essentially 
modern audible electrical signaling systems developed by Schwarze 
Electric Company, pioneer manufacturers in this field. 


Lay a strong foundation now, through sales for war production, 
on which to build substantial future business, with steady profits. As 
your inventories are now low, this is the ideal time to take on this 


MODERN line! 


k 





War plants now are installing more and more Schwarze The U. S. Navy and Merchani Marine pur- 
signaling systems, to stream-line production to check- chase the highly advanced Schwarze Marine 
mate saboteurs. Changes to peace Signal line, and use it widely. These ad- 
time production, will call for vanced designs will be wanted for commercial 
1 ( j changes in these systems. Business boats and private yacht construction in vast 
aay ane | NOW —business THEN! quantities, in the peace years. 


\ 







ELECTRICAL SIGNALING A COMING INDUSTRY 


Industrial and Marine applications are but two of the the complete new Schwarze catalog,—a book which has 
most obvious developments of audible electrical signal- received wide acclaim for its simplicity, ease of use, and 
ing as developed by SCHWARZE. WRITE TODAY for efficient indexing. YOURS WITHOUT OBLIGATION 






Distributors in Principal Cities 


SCHWARZE ELECTRIC CO. 
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MEET ALL 
GOVERNMENT REQUIREMENTS 


@ We are passing along this information 
as we know every man in electrical work 
will want to comply with the requirements, 
by discontinuing the use of wire joints 
which require either solder, copper, or cop- 
per alloys—and help conserve critical 
metals. 


AN ALTERNATE AND IMPROVEMENT 


for Solder and Tape— 


“IDEAL WIRE-CONNECTORS" 


IDEAL “Wire-Nuts”  (Solderless, 
Tapeless Wire Connectors) contain no 
copper or copper alloys—therefore 
meet all requirements mentioned above. 
Easy to apply; strip wire, screw on, 
that’s all! Cut costs, speed war work, 





and make a neater, stronger, better 
joint than solder-and-tape. Millions in 
Use! IDEAL “Wire-Nuts” are FULLY 
APPROVED. Listed by Underwriters’ 
Laboratories, Inc. Sizes for All Joints 
from two No. 18 to three No. 10 
solid or stranded wires. 


If your Electrical Jobber, hasn't a supply 
kindly write or wire, mentioning jobber's name 


= PROMPT DELIVERY © 
IDEAL COMMUTATOR DRESSER CO. 


SYCAMORE, ILLINOIS 


1041 PARK AVENUE * 
Sales Offices In All Principal Cities 
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which are removed under this tem- 
perature level. After being on for one 
to one and a half hours, this controller 
is shorted out by a toggle switch. The 
second controller, set for 110 degrees C. 
then takes over for the remainder of 
the baking period. 

As a safety measure, a third or limit 
controller set for 120 degrees C., is in 
the circuit to cut off the gas in case 
controller No. 2 fails to function prop- 
erly. The second switch in the accom- 
panying photograph controls the circu- 
lating fan in the oven. 


REMOVABLE TOP 
ON WORKBENCH 


Frank Mielke, Mielke Electric Works. 
Inc., enterprising motor service shop 
of Duluth, Minn., believes in good 
housekeeping methods in his shop. 
Cleanliness, organization and appear- 
ance not only lift the morale of the 
werkmen, but make a favorable impres- 
sion on any customers who might visit 
the shop. 

One of Frank’s schemes to keep the 
workbenches gleaming and _ glistening 
is to peel off the tops and send them 
to the mill to be “laundered” whenever 
they get that weatherbeaten look—just 


Solid maple 
removable top -~ 
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Screws from 
underside hold,’ 
top. slab rigid 


’ 
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Replaceable Top on 
Motor Workbench 


TWIN-LAYER tops on these work- 

benches permit the top slab to be easily 

removed and re-dressed when it becomes 
worn and unsightly. 


as the wife does with the soiled table- 
cloth at home. Only, at the mill, they 
plane and sand the top down until it 
again is smooth and clean. Then a good 
coat of varnish finishes the job. 
Frank can do this because he has 
designed all his workbenches with 
double tops, the finish top being a solid 
slab of maple, fastened to the bench 
by screws from the underside. The origi- 
nal cost of these special tops is not 
much, remarks Frank, and it only costs 
a few dollars to have one “laundered.” 
Wood bench tops are preferred at the 
Mielke shop because they reduce the 
sliding and slipping encountered on 
steel tops. And with steel as it is today, 
this shop has nothing to worry about 
so far as workbenches are concerned. 
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The DAY-LINE 
CONTINUOUS 
For 2-40 Watt, 
3-40 Watt, and 
2-100 Watt Lamps 














The DAY-LINE UNIT 


For 2-40 Watt, 3-40 Watt, and 2-100 Watt Lamps 


“New War MopELs! 


MEET W.P.B. STEEL LIMITATIONS 


Still retaining all the superior illumination qualities of previous 
Day-Line Industrial Fixtures— these new War Models are 
designed to save critical war materials. They furnish light for 
the production front and release materials for the battle front. 

An outstanding feature of these new War Models is the 
1-piece end stamping which is welded to the “backbone” of the 
fixture. This insures unusually substantial construction .. . 
In assembling the units into continuous runs a high degree 
of rigidity is attained by employing a strap coupler which is 
securely bolted into position . . . Flexible surface or suspen- 
sion mounting . Starters accessible without disturbing 
lamps . . . Non-metallic reflectors are quickly removable for 
free access to wireways . . . Ballast maintained under top 
channel for cool operation . . . Get further details. Call your 
Day-Brite Engineering Representative. 


DAY-BRITE LIGHTING, INCORPORATED 


5434 BULWER AVE. ° SAINT LOUIS, MISSOURI 




























THE SIGN OF QUALITY 
LOOK FOR THE LABEL 





Nationally distributed through all 


leading electrical supply houses 


The COMPLETE LINE OF FLUORESCENT LIGHTING FIXTURE 
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Answered by 
F. N. M. SQUIRES 


Chief Inspector New York Board of Fire Underwriters 


Feed Crossing Highway 
“T have a customer who wishes 


Q. to run 110-220 volts across the 
highway to a store building and the 
material which I have available is No. 
4 bare. The present line which the cus- 
tomer has is inadequate to carry the 
load. I shall put these lines up securely 
and give them 18 feet clearance above 
the highway. It will be fused at both 
ends and approximately 40 amperes on 
the energizing end. Is this permis- 
sible?” —A.S. 


A Bare conductor wiring for use 
e as outlined above is not ap- 
proved by the National Electrical Code. 
Rule 7302 requires that open wires on 
insulators shall have rubber or weather 
proof coverings. If rubber covered or 
weather proof wires are used, then a 
clearance of 18 feet above the highway 
is required. 

Practically all cities and some towas 
and villages as well as some counties 
and states have local ordinances re- 
garding the running of wires over pub- 
lic highways. Also, many times fran- 
chises are involved. These should, of 
course, be looked in to before stringing 
the wires. 


Splices in 
Sealing Fittings 


Statement: Jn last month’s Questions 
on the Code there was a brief explana- 
tion of the reasons why splices are not 
permissible in sealing fittings.'A corre- 
spondent, C. H. B., adds additional 
data and comment on this important 
subject as follows: 

“Fittings intended only for sealing 
purposes frequently are large enough 
to house splices but when these fittings 
were filled with compound, it would be 
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difficult, if not impossible, to remove the 
covers, but even though the covers 
could be removed the splices would be 
buried within the compound and there- 
fore not accessible. 

“Another reason is that the sealing 
compounds used are mixed with water 
and very few splices are so well 
wrapped as to be watertight. 

“The phraseology of the last part of 
the sentence in Rule 5014b is intended 
to apply to certain kinds of devices 
such as interlocked plug and switch, in 
which case a sealing well is provided 
directly above the terminals of tie re- 
ceptacle. Pigtail leads protrude through 
the sealing compound and they are 
either spliced or connected to switch 
terminals or circuit wires. Under these 
conditions the entire cavity cannot be 
filled with sealing material. 

“Regarding sealing at motors, it is my 
understanding that Underwriters’ Lab- 
cratories require that explosion-prooi 








ELECTRICAL SAFETY in the City of 
Omaha, Neb. is in the hands of city 
electrician John Gibb who, with bis 
staff. of inspectors, has jurisdiction over 
electrical installations. John has a spe- 
cial stamp used on permits to identify 
jobs with “emergency substitute ma- 
terials for the duration only”. 


inotors be equipped with a seal through 
which the leads protrude. Furthermore 
that it is not expected that arcing o 
sparking will take place in the motor 
terminal box any more than in any othe; 
type of junction box and therefore a 
additional seal external to the motor j 
unnecessary.” 


New Type Insulation 
“IT have a house in the country t 


e@ . . ‘ ° 
4 wire and can wire it with knol 


and tube work. Can I use some of thi 
new paper insulated wire for the job?’ 
—A.McM. 


A No, not entirely, although som 
e@ may be used on the job. 8 
“this new paper insulated wire”, prob 
ably is meant the “emergency insulate 
(type EI) wire”. This EI wire may } 
used for the ungrounded (live) con 
ductor, only for open wiring (exposed 
and for non-metallic sheathed  cabj 
when run exposed, and only for th 
duration. This requirement for its bein 
exposed, is to prevent its easy removyd 
aiter the war. 

Where some of this may be used }) 
ur inquirer on his job is on the neutrj 
of the knob and tube wiring. It can 
not be used for the ungrounded 
“live” conductor. . 

There is also another paper insulat 
wire which may be used only for t 
grounded neutral and this is the ty 
EG wire. This wire is similar to t 
type EI wire but the paper insulatio 
is processed a little differently. 





Pennies Cause Fires? 
“Are How many fir 
caused by bridging out fuses | 
futting pennics in back of them or| 
using tinfoil or wire around them, or 
the talk about these fires all ‘hokum'} 


—L.E.E, 

A The function of any protecti 
£He device is to prevent fir 
lampering naturally reduces or elif 
inates that protection, and this may t 
sult in fires starting from various alli 
causes, such as over-heated wires, ove 
heated armor, ete., etc. 

Here is a recent news item from 
Muncie (Ind.) Morning Star, Thw 
day, April 22, 1943, which bears us off 

New Castle, Ind., April 21. A pem 
placed behind a 30 ampere fuse in 
basement of the Jennings Building he 
may have caused the $250,000 fire whid 
destroyed the entire three story str 
ture here Tuesday. ; 


there 





Electrical Contracting, June 1% 












through 
hermore 
rcing or 
le motor 
ny Other 
efore a 
motor js 


UNELY fi 
ith knol 
e of thi 
he job?’ 


gh som 
1ob, By 
prob 
insulate 
» may } 
e) con 
*xposed 
d cab 
for th 
its bein 
removd 


used bj 
> neutral 
It can 





nded 


nsulat 
for t 
the ty 
r tot 
sulatio 


vy fr 
Uses b 
n or | 
m, or 
okum' t 


otectil 
it fir 
yr elim 
may fi 
1S alli 
S, Ove 





rom ti 
Thu 
us otf 
\ pen 
in ff 
1g he 
e whid 
r strug 





UMI 


9. 
10. Colorful, Attractive Boxes 


3311 


tp 
PA 
3 
4. 
5. High Adhesive Strength 
6. 
4 
8. 


a roll of cloth... 


HE first essential for judging the gency and A.S.T.M. requirements and 
quality of friction tape is the you will find the reasons why so many 


strength and durability of the basic fa- electrical contractors 
bric used in its manufacture. are specifying and us- 
A substantial fabric forms the basis ing these high grade 
for PANTHER and DRAGON tapes. 
Tapes. This fabric provides a finished 
product that liberally meets the re- 
quirements of current specifications. 
Compare all of today’s features of 
PANTHER and DRAGON Friction 
and Rubber Tapes with Federal Emer- 


RUBBER TAPE 


Guaranteed Footage 
Substantial Fabric 
High Tensile Strength 
High Dielectric Strength 


Uniform Thickness 
Uniform Width 
Excellent Tackiness 
Strong, Durable Core 
















Sold through Recog- 
nized Independent 






FRICTION TAPE 


1. Guaranteed Footage 

2. High Grade Compound 

eat Tensile Streage Subba end one 

4. High Elongation available in both 

5. High Dielectric Strength PANTHER and 

6. Uniformity of Thickness DRAGON Brands. 
and Width 


7. Excellent Fusion 
ted PANTHER & DRAGON 


9. Excellent Tackiness 


10. Colorful, Attractive Boxes FRICTION AND RUBBER TAPES 


HAZARD INSULATED }4/ DIVISION OF 
WIRE WORKS / THE OKONITE CO. 


WILKES-BARRE, PENNSYLVANIA. + OFFICES IN PRINCIPAL CITIES 
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NEW LOW-PRICED 


SHOCK and WEATHER-PROOFED 


Crmafloclos 


SQ eae ee ag eG @ & = aad 
Please rush complete data on small-wattage PERMAFLECTOR 
Floodlight ST-200 - FC 6-43 


ADDRESS......................... 


CITY.. 


[FROM PAGE 100] 


Fire Chief George Van Zandt said 
tonight that in all probability the penny, 
found this morning by an electrician, 
who had gone into the water filled 
basement, had been responsible for New 
Castle’s worst fire. He stated that fire- 
men, on arriving at the fire, noticed a 
redhot electric conduit in the basement. 
The BX type conduit fed the building’s 
stoker and ran upstairs to what Van 
Zand termed an obsolete thermostat. 
The short circuit developed somewhere 
along the wiring and because of the 
bridging across by the penny which had 
been placed behind the fuse that had 
previously blown out. This caused in- 
tense heat which fired the joist to which 
the box was attached.” 

Electrical fires are almost always the 
result of abuse—whether it be by bridg- 
ing the protective device or by keeping 
a worn-out cord in use. The obvious 
answer, and only real protection for the 
public, is periodic reinspection backed 
up by a publicity campaign to educate 
people to the dangers of being home 
electricians. 


OFFICIAL INTERPRETATIONS 


by the 
Electrical Committee of the N.F.P.A. 


Interpretation No. 240 


STATEMENT ... A multi-story and base- 
ment building is being used as a commer- 
cial garage (as defined in Article 100), 
with inside ramps and small elevator which 
pierces all floors including the basement. 
Automobiles are stored and repaired on all 
floors and basement. There is no dis- 
pensing pump for filling car tanks. 

Spark producing devices such as 
switches, receptacles, motors, and the like 
are located more than four feet from all 
floors. 


QUESTION |... Is there any portion of 
the electrical installation which must be 
installed to comply with Class I locations 
as defined in Article 500? 


QUESTION 2...A building as described 
in the statement except that there is a 
dispensing unit for filling car tanks and 
spark producing devices such as switches, 
recesttacles, motors, and the like are lo- 
cated less than four feet from the floor. 
Mus: such devices be installed as defined 
in Article 500? 


QUESTION 3... In a building as de- 
scribed in the “Statement” and in question 
2 where the wiring complies with any of 
the methods described in section 5102, is it 
necessary to comply with section 5014-b? 


QUESTION 4... In a commercial garage 
as defined in Article 100, will section 5102 
allow surface metal raceway, armored 
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cable, electrical metallic tubing, wireways, 
busways and/or cellular metal floor race- 
ways installed less than four feet from the 
floor and connected to devices which com- 
ply with Class I in Article 500? 


QUESTION 5... In a commercial garage 
as defined in Article 100, and where the 
installation is made as described in ques- 
tion 4, will it be required that there be 
compliance with section 5014-b if the wir- 
ing method used is other than conduit? 


ANSWERS ... a. Premises used as a ga- 
rage (see definitions, Article 100) “in- 
volve special occupancies, special equipment 
or other special conditions” as discussed 
for Code arrangement in the Introduction 
of the Code, and the intent is to apply Ar- 
ticle 510 as supplementary to, or amenda- 
tory of, the general rules of Chapters 1-4. 
incl., Article 500 does not apply except as 
in paragraph c of section 5103. This is as 
indicated by the cross-reference to Article 
510 in section 5001. 

b. When the provisions of paragraph c 
of section 5103 apply, it is appropriate to 
specify rigid conduit as the wiring method 
(up to the four-foot level) as called for in 
section 5014 and to seal-off all conduit runs 
as called for in paragraph b of this section. 
Otherwise the safeguarding contemplated 
by paragraph c of section 5103 will not be 
accomplished. 

c. Attention is called to rule 12 (e) and 
rule 27 (b) of the Standard for Garages, 
National Board of Fire Underwriters 
pamphlet No. 88. 


Interpretation No. 241 


STATEMENT ... A_ two-wire feeder cir- 
cuit, both wires insulated from ground, 
supplies 500-volt direct-current to motors 
in commercial and industrial premises. 
The circuit is fed from a station bus from 
which is also fed a 600-volt trolley street 
car circuit with’ a grounded negative re- 
turn. 


QUESTION ... Is this feeder circuit in 
violation of section 1110? 


ANSWER ... Yes. 


Interpretation No. 242 


QUESTION ... When a run of service 

conductors consists of two Type R_ in- 

sulated copper conductors and one bare 

copper conductor (all three being No. 0), 

shall the size of conduit be determined ac- 

_ to Table 4 or Table 11 of Chapter 
? 


ANSWER ... Table 11 is appropriate. 





Chicago Inspector 
NECA Field Man 


The National Electrical Contractors As- 
sociation has recently appointed E. L. 
Santschi, electrical inspector for the city 
of Chicago, a member of their Field Serv- 
ice group. Mr. Santschi’s assignment in- 
cludes the States of Michigan, Indiana, 
Illinois, Wisconsin, Minnesota, Iowa, Mis- 
souri, North Dakota, South Dakota and 
Nebraska. 
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doesn’t mean neglect 
...even with Bus Duct 


So simple, so sturdy, so soundly engineered 
is Bus Duct that only a minimum of main- 
tenance is needed. Yet that minimum is 
important. 

A thorough inspection and routine serv- 
ice once a year are usually enough to keep 
Bus Duct at top efficiency. But more fre- 
quent attention pays, especially where the 
system may be subjected to moisture, salt- 
laden air or corrosive fumes, 


Here are some points to watch: 
Keep hanger bolts and bus bar connections tight. 
See that nothing is left in the duct that does not 
belong there. 
Clean out metallic dust and dirt periodically 
with an air hose. 
Watch for insulation abrasions on cables. 
Check plugs for loose fuse clips, defective con- 
tacts and faulty cable connections. 
Maintenance is a real, if unspectacular con- 
tribution to the war effort. ; 


Bus Duct can really “take it.” Given 
ordinary, commonsense care, it will keep 
on delivering power and light under the 
heaviest loads, at lowest possible mainte- 
nance cost. 


BUY MORE WAR BONDS * SALVAGE ALL SCRAP METAL 


Send for descriptive 
Bulletin No. 427 





DOG | 


ELECTRIC PRODUCTS 


Detroit, Michigan a S 


s of 
ario 





Dog Electric Product: 
can. Ltd., Toronto, Ont 
Field Engineering Offices 

in All Principal Cities 








MANUFACTURERS OF Vacu-Break Safety Switches, Saf- 
ToFuse Panelboards, Circuit Master Breakers, Switch- 
beards, Bus Duct Systems — FOR LIGHT AND POWER. 
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BENJAMIN PRODUCTS 
* 


INDUSTRIAL 
LIGHTING EQUIPMENT 
including fluorescent, incandescent 
and mercury lamp units 


EXPLOSION-PROOF UNITS 
DUST-TIGHT UNITS 
VAPOR-TIGHT UNITS 

FLOODLIGHTING 
EQUIPMENT 


* 

MARINE LIGHTING 
EQUIPMENT 
MARINE WIRING DEVICES 
* 

SOCKETS AND 
OTHER WIRING DEVICES 
* 


SIGNAL EQUIPMENT 
including Sirens, Horns, Buzzers 
and Telecode Relays 


* 


If you have a problem relating to 
the use of any of the above prod- 
ucts, write the Benjamin Electric 
Mfg. Co., Product Information 
Department, (Division H.'' Des 
Plaines, I11., for data and recom- 
mendations. Benjamin services in 
the solution of such problems are 
available without cost or obliga- 
tion of any kind. 














Today... every Benjamin activity .. everything Benjamin manufactures . . is designed to contribute to the Winning of the War 


%* By Providing the Lighting Units that Make SEEING Easier, You 
Help to Safeguard Employees’ Health, Efficiency and Safety! 


It is the duty of everyone in war production 
and essential industrial and military tasks 
to keep in best possible condition; to be 
physically strong and mentally alert. 


HOW “RIGHT KIND OF LIGHTING” 
HELPS US TO KEEP IN PEAK CONDITION 


The personal experience of men and women 
employed in war tasks shows that the right 
kind of lighting is an important factor in 
keeping them on top of their jobs. By mak- 
ing it easier to see, the right kind of lighting 
minimizes eyestrain and thus reduces fatigue. 


War production experience has shown that 
protection against eyestrain fatigue: 


—makes the job less tiring 
—increases alertness against accidents 


—conserves reserve “energy needed for sus- 
tained effort and provides additional pro- 
tection against the ill effects of fatigue. 


Today all of these things are vitally impor- 
tant. The ever increasing demand upon all of 


us for ‘‘most production with the least amount 
of defects and spoilage’’ is a goal that we can- 
not fully achieve unless we are physically fit. 

Laboratory experiments and actual plant 
experience show that the basis of the right 
kind of lighting must be enough light, which 
in most war production plants should be 
somewhere between 30 and 50 foot candles— 
even more for certain types of precision work. 


WHAT IS THE “RIGHT KIND OF LIGHTING’? 


However, there is much more to the right 
kind of lighting than sufficient light for the 
specific seeing task. Ease of seeing depends 
also upon the quality of the lighting, its 
proper direction, diffusion, uniform distribu- 
tion, and brightness. 

It depends upon the, elimination of glare 
from exposed and improperly shielded lamps 
in the lighting units; the elimination of reflec- 
tions from shiny surfaces; the elimination of 
deep shadows and spotty lighting; and choice 
of proper lighting units for the seeing task 
and physical requirements of the location 
and operation. 


To provide the lighting units and engineering counsel which will insure the right kind of lighting to war 
production plants, the army, navy and merchant marine, is Benjamin’s major war task ..a task in which 
every man and woman in the Benjamin organization in the plant and in the field, is proud to have a part. 


BENJAMIN ELECTRIC MFG. COMPANY, DES PLAINES, ILLINOIS 


ENJAMI 





LIGHTING EQUIPMENT 
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ELECTRIC HEAT 
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HIS article will not go into a tech- 

nical discussion of the entire sub- 
ject of electric heat but will confine 
itself to, and show by example, the ap- 
plication of standard electric heating 
units and devices to problems of a war 
emergency nature. In this field, modern 
standard heating units offer surpris- 
ingly flexible solutions to a wide variety 
of jobs. They are means to do things 
in a simple and effective way that at 
the same time often is the efficient per- 
manent solution of the emergency need. 
This is a good time to brush up on the 
possible uses of these handy and helpful 
units. 

Low temperature electric heating 
units, those operating from room tem- 
perature up to 1,000° F., essentially are 
self-contained sources of heat, consist- 
ing of nickel-chromium resistance wire 
embedded in an electrical insulating 
heat-conducting refractory and enclosed 
in a metal sheath. Units are equipped 
with terminals to connect to power sup- 
ply and often are equipped with a means 
of mounting, such as mounting holes or 
tabs. It is possible to clamp the units 
on metal surfaces, insert them in drilled 
holes, attach them to metal supports 
without the use of secondary insulating 
bushings (except for voltages over 440) 
or to submerge them in tanks of liquid 
or melted substances. The data sheet 
accompanying this article illustrates a 
range of the standard types, with a 
table containing a brief description of 
each and suggesting logical fields of 
application, 
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SPEEDS PRODUCTION 


Eight common problems arising in 
war conditions which you can handle 
with standard electrical heating units. 

1. Heating of compounds, soft metal 
melting pots, dies, platens, to obtain 
more uniform temperatures to meet 
more rigid production specifications. 

2. Booster heating to obtain higher 
temperatures and greater production 
output with existing equipment. 

3. Heating of ovens, baths, and other 
equipment requiring uniform heating, 
and controls for testing parts to meet 





AN AID to meet finicky specifications. 
Portable immersion heating units operat- 
ing at low watt density keep dip com- 
pound from chilling to point that causes 
imperfections in the finish after baking. 
The units are lowered into the tank at 
night. During the day the room tem- 
perature alone is sufficient to keep the 
mixture above the critical temperature 
point and the units may be switched off. 
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specifications set up by the Armed 
Forces. 

4. Pre-heating of 
punching or forming. 

5. Pre-heating of heavy metal sec- 
tions and maintaining minimum temper- 
atures prior to and during welding. 

6. Heating of pipe-lines and convey- 
ors to prevent materials from solidify- 
ing while being transferred from one 
point to another. 

7. Heating of factory offices, watch- 
men’s shanties, small buildings, and un- 
attended buildings, such as_ valve 
houses, sub-stations, etc. 

8. Temporary process heating while 
awaiting delivery of more elaborate 
equipment, 

Electric heat has many advantages; 
it is uniform, usually low in cost; in- 
stallations can be made quickly; control 
devices are available for a wide range 
of accuracy; it is instantly ready day 
or night; it eliminates guess work; it 
is safe; and it can be applied exactly at 
the point needed eliminating unneces- 
sary heat losses attendant to other heat 
methods. 

While units are standard, there are 
many useful kinks in application. It 
often pays therefore to call in a man 
who has had experience in meeting a 
variety of conditions. Reputable heat- 
ing unit manufacturers have competent 
service engineers to help electrical con- 
tractors and plant electrical men. Many 
power companies have electrical heat- 
ing specialists who can render similar 
assistance. Check with such men if 
there is any question of doubt as to the 
best solution to a specific problem. 

For a better understanding of its pos- 
sibilities a few examples are cited as to 
how standard electric heating units 


plastics before 


have been used on typical normal emer- 
jobs to 


gency production improve 





DOMESTIC washing machine is con- 
verted into small parts cleaner by supply- 
ing heat with 5000-watt immersion units. 
This conversion is a good example of 
clever application of electric heat to solve 
problems of war emergency type of work. 
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quality of output, increase speed of op- 
erations, and to gain rigid adherence 
to stiffer specifications. 


Uniform Coatings 


An application of standard electric 
strip heaters for heating a pick-up roll 
which revolves in a tank of heated com- 
pound was recently made by a manu- 
facturer of specially coated metal 
sheets. It was necessary to heat the 
pick-up roll to a uniform temperature 
in order to assure a uniform coating. It 
was also necessary to heat the com- 
pound tank without the use of an open 
flame. Immersion heaters with auto- 
matic controlling thermostats were in- 
stalled in the compound tank. Electric 
strip heaters were installed inside the 
rolls in such a manner that the heaters 
did not revolve with the rolls. A spe- 
cial metal shoe with a thermostat bulb 
was allowed to ride on the rolls to 
maintain the temperature of the rolls 
uniformly, so that a uniform coating 
was obtained on the sheets. The units 
maintain this compound at a close op- 
erating temperature, assuring the uni- 
form results and maximum speed of 
operation which are essential under 
present day conditions. 

In this particular plant, no highly 
technical help was available, and it was 
imperative that equipment be installed 
which would require a minimum of at- 
tention. To date the only attention re- 
quired by this equipment is the opening 
or closing of a disconnect switch to dis- 
connect the heaters at the end of the 
working day, or to turn them on in 
sufficient time to have them up to tem- 
perature when work is ready to start. 


Boosting Temperature 


A large manufacturer of wire rope 
has been using for years a steam jack- 
eted melting tank for heavy compounds 
used to coat this rope. The specifica- 
tions came through to use a coating ma- 
terial which would require a higher 
temperature than it was possible to 
obtain with steam jacketed tanks. Im- 
mersion heaters were installed in the 
tank to provide additional heat under 
automatic temperature control. The in- 
stallation was so successful that a sec- 
ond and a third unit were later added 
to boost production capacity. 


Curing Thread 


An experimental order was received 
by a manufacturer for some specially 
coated thread which had to be cured in 
an oven at a temperature of around 
300° F. This finished material was vi- 
tally needed and time was short. The 











































































SEMI CIRCULAR metal plate equipped 

with 4 GE 750-watt calrod units keeps 

roll warm and dry, and thus permits 

higher processing speed and more unt- 
form quality of product. 


company was able to build an oven 
heated with electric strip heaters, auto- 
matically controlled. A blower was in- 
stalled for circulating the air in order 
to obtain uniform temperature distribu- 
tion. The delivery schedule was met 
although the oven was built only as a 
temporary expedient. It is now in con- 
stant use and the manufacturer has been 
amazed at the amount of production 
which this oven, built only for experi- 
mental purposes, has heen able to turn 
out. , 


Dependability 


About 12 years ago one of our manu- 
facturers of aircraft parts constructed 
an electrically heated salt bath and 
standard stock strip heaters were used 
to heat the bath to a temperature of 
950° F. This equipment was in contin- 
uous day and night operation for a 
period of six years. It then was dis- 
mantled and inspected during a vaca- 
tion period, and the heaters were found 
to be in perfect condition. The equip- 
ment is in operation still; today turn- 
ing out parts vitally needed in the war 
effort. This is a good example of the 
dependability of electric heat as applied 
to a common war production require- 
ment. 


Plastics Preheat 


In the field of plastics electric heat is 
playing a prominent part. Electrically 
heated and thermostatically controlled 
hot plates are used to preheat plastics 
prior to punching, so that the plastic 
material will punch clean and not stick 
to the die. This pre-heating also in- 
creases production and saves wear and 
tear on the die. One manufacturer con- 
structed a series of portable hot plates 
which could be moved easily from one 
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GUIDE SHEET 


Standard Types of Electric Heating Units 














TYPE SHAPE APPROXIMATE SIZE RANGE TYPICAL APPLICATIONS 
Strip heaters............. Rectangular in cross section. Gu 1/4-in. to 7/16-in. thick Liquid heating, salt ie x 
be preformed to a curved section} 3/4-in. to 2 1/2-in. wide Soft metal melting 
for contact heating of cylindrical) 4-ins. to 15-ft. long Die or platen heating 
surfaces Segment form flat or preformed Resistance units 


Oven heating 
Air heating 
Valve heating 
Contact heaters 
Radiant heaters 





Cartridge units........... Cylindrical in shape 3/8-in. to 4-ins. diameter Liquid heating, salt baths 
1-in. to 5-ft. long Soft metal melting 

Die or platen heating 
Soldering irons, special heated 














tools 
ee Rectangular in cross section 2 1/4-ins. to 11-ins. outside Liquid heating, salt baths ; 
diameter; 1/4-in. to 7/16-in. Soft metal melting 
thick Die or platen heating 


Contact heaters 
Radiant heaters 














Tubular units............. Circular or triangular in cross 5/16-in. to 5/8-in. diameter Liquid heating, salt baths 
section. Can be preformed or 12-ins. to 10-ft. long Soft metal melting 
bent to various shapes Die or platen heating 
Immersion heaters......... May use any of above heating The size and shapes vary con- Liquid heating, salt baths 
elements fastened to screw siderably Soft metal melting 
plugs, flanges, or arranged for Die or platen heating 
portable use 

















Compiled by Edwin L. Wiegand Company 


TYPICAL STRIP, CARTRIDGE, AND TUBULAR 
ELECTRIC UNIT HEATERS 
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DON’T OVERLOOK the domestic elec- 
tric heat units for a variety of war work. 
Here an iron is quick-pressing a form 
for a self-sealing tank. Many similar 
applications may be found. 


press to another for this purpose. 

In molding or curing plastic mate- 
rial, electric heaters can be built into 
molds or dies to produce uniform heat- 
ing of the piece. 

Automatic molding presses, injection 
molding presses, and the conventional 
platen presses are now being exten- 
sively heated by means of electric heat- 
ing units with thermostatic controls. 
Many of the temperatures required for 
the proper molding or curing of plastic 
materials are higher than can be ob- 
tained with steam. The use of electric 
heat eliminates expensive piping and 
reduces maintenance. There are any 
number of plants today that have dozens 
of electrically heated molding presses 
and dies. 


Fluid Lines 


Electric heat is playing an important 
part in keeping viscous materials and 
soft metals flowing through pipe-lines 
and valves. Standard electric heating 
units are clamped to valves or pipe-lines 
to maintain a constant temperature over 
the entire length of delivery so that the 
material will flow to the point of dis- 
tribution without clogging up the lines. 


Pilot Plant Operations 


In the oil refinery laboratories, 
chemical manufacturing plants and 
others, electrically heated equipment is 
used to produce products on a labora- 
tory or limited scale. 

The machinery or equipment may be 
a small scale model of large production 
equipment using other forms of heat. 

However, electric heating elements 
can be applied to the small scale equip- 
ment more easily, and can be applied 
and controlled to produce uniform re- 
sults, duplicating plant conditions. 

Again experimental equipment or 
pilot plant equipment is often changed 
or redesigned frequently. The heaters 
and controls are salvaged and used 
again. 
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One manufacturer of a special chemi- 
cal used pyrex glass flasks immersed 
in an electrically heated thermostatically 
controlled oil bath to produce a product 
on a limited scale for our war effort. 
The production machinery, eventually 
obtained, was extremely special and 
used scarce alloy materials which re- 
quired months to deliver. In the mean- 
time, the temporary equipment briefly 
described above enabled this manufac- 
turer to supply his product in sufficient 
quantities to satisfy his most urgent 
requirements. 


Isolated Areas 


The new building and the expansion 
of old plants for war purposes has cre- 
ated a multitude of spots which need 
space heat, but which cannot be con- 
nected efficiently or quickly to the main 
heating system. These are guardhouses, 
watchman’s shanties, factory offices, un- 
attended valve houses, special equip- 
ment areas, small storage areas, etc. 
Portable electric heaters can be installed 
temporarily and in many cases can be 
used permanently in these odd spots. 
Many temporary buildings use electric 
heaters because of the low installation 
cost and the elimination of the necessity 
for running expensive steam and return 
lines long distances from the main heat- 
ing or boiler plant. 

Electric air heaters are available with 
or without a circulating fan. The low 
initial installation cost and the ease with 
which the temperature can be controlled 
are important factors in the use of elec- 
tric air heaters, In many cases strip 
heaters are used. 

Many unattended rooms and spaces 
such as valve houses are heated electri- 
cally. Small buildings containing deli- 
cate instruments use electric air heaters 
thermostatically controlled so that the 
instruments are always at a uniform 
temperature, as well as to eliminate 
condensation of moisture on these in- 
struments, 


Means of Control 


The ease which which standard elec- 
tric heating devices can be controlled 
is one of their good assets. The means 
of control vary from the use of on and 
off switches to the use of expensive 
automatic control instruments. 

The most commonly used control de- 
vices consist of on and off switches, 
multi-circuit switches, time cycle con- 
trols, rheostats and transformers for 
manual control, and a wide variety of 
types and sizes of automatic control 
instruments. These all range in price 
from a few dollars to hundreds of dol- 
lars, 


Regardless of the problem, there is 
a control device, manual or automatic. 
available to satisfy the needs of any par- 
ticular problem. 

The extraordinarily flexibility in ap- 
plication of conventional electrical heat- 
ing elements opens a way to many in- 
genious uses in war manufacturing. The 
range of electric heat applications has 
been, of course, further extended by the 
development of excellent radiant heat 
sources. 

Batteries of radiant heat lamps are 
used in industry for drying, baking, 
softening and a host of specialized 
processes. These applications are be- 
yond the scope of this article and in 
themselves a subject for equally de- 
tailed treatment. 

However, the focused radiant energy 
from banks of heat lamps can often be 
effectively combined with other types 
of electric heating methods to advantage 
in process and space heating problems. 

In remote outbuildings or other areas 
where electric heating is used for the 
comfort of personnel, radiant heat 
lamps can often be added to improve the 
working conditions. An instance of 
such use is the case of a weighman in a 
coal yard. The door and window to his 
office were frequently opened and con- 
trol of air temperature was virtually 
impossible in cold weather. A_ battery 
of six heat lamps aimed at his desk 
chair solved the problem. 

Similar combined use of electric air 
heaters and radiant sources may be ap- 
plied to many difficult spots where the 
health and comfort of personnel is an 
important factor. 





SEALED electric hot plate is a useful 
and safe tool for emergency work. This 
one is used for heating an inflammable 
alcohol solution. 5 kw. is used on 230 
volt power supply. Cast iron top, with 
lip to catch drippings is 18} in. in di- 
ameter. Can be moved quickly and easily 
to any point in the shop. 
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Daveloped especially to assure greater protec- 
tion than the usual open motor, Century Form J, 
General Purpose Motors have a protecting hood 
over the upper half of the motor, preventing fall- 
ing solids or dripping water from entering vital 
motor parts. This is particularly advantageous 
when motors are installed below the work level 
on machine tools — constantly exposed to falling 
chips of metal. 


This extra protection is made possible by Cen- 
tury’s scientifically designed ventilation system 
which gives positive cooling to motor windings 
and bearings and assures rapid heat dissipation. 


This is only one example of the improved Cen- 
tury Motors being developed under the demands of 
Wartime production. Now and after Victory, Cen- 
tury anticipates — and meets — your needs. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Missouri 
Offices and Stock Points in Principal Cities up to 600 h orsepower 


One of the Largest EXCLUSIVE Motor and Generator Manufacturers in the World 


Electrical Contracting, June 1943 





Republic WNCH-MARKED" 
ELECTRUNITESteeitu bes | 


Reg. U. S. Pat. Off. 


ELECTRICAL METALLIC TUBING MARKED WITH A CONTINUOUS FOOT-RULE! 
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NLW, FREE BOO 





IT WILL SHOW YOU THE BASIC BENDS FOR FABRICATING 
“Inch-Marked’’ ELECTRUNITE STEELTUBES E. M. T. 


@ This book was prepared especially for you—to help you enjoy 
the exceptional ease and accuracy with which Republic “Inch- 


Marked” ELECTRUNITE STEELTUBES E. M.T. can be worked. 


If you install electrical raceways, you should have a copy. 


It is profusely illustrated with diagrams showing how to make 
basic bends to measurement without backtracking. It opens flat, 
making it easy to use at the bench or on the floor. And it will fit 
your hip or coat pocket. 


It explains The ELECTRUNITE STEELTUBES Bending System 
in detail. It demonstrates the proper way to use both the ELEC- 
TRUNITE and the Hickey Benders. It also contains tables of 
allowable current-carrying capacities of conductors, number of 
conductors in conduit or tubing and minimum foot-candles for 
efficient lighting. It will bring you helpful tips on care and 
maintenance of electrical equipment. 

With this new book, ‘“Inch-Marked” ELECTRUNITE STEEL- 
TUBES and the ELECTRUNITE Bender—plus your “know-how,” 
pliers or wrenches, and hacksaw—you can turn out finished jobs 
easily and accurately—jobs that are a credit to your skill. We have 
a copy for you. Write for it. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division, Dept. C 


Sales Offices + Cleveland, Ohio 


we OFFICES a & CLEVELAND, OHIO 
Berger Manufacturing Division « Culvert Division 
Niles Steel Products Division «¢ Union Drawn Steel Division 
Truscon Steel Compan 
Export Department: Chrysler Building, Rew York, New York 


THIS BOOK 
WILL SHOW YOU 
HOW TO MAKE: 


Accurate Stubs 
Perfect Back-to-Back Bends 
Uniform Stubs in Quantity 
True Offsets 
Saddle Bends 
Sharp Radius Bends 


—AND HOW TO: 


Saddle a Beam 
Shift Stubs 
Make Sharp Radius Bends 
Correct Knocked-Over Stubs 
Straighten and Rebend E.M.T. 


IT ALSO CONTAINS 
WIRING TABLES AND OTHER 
HELPFUL INFORMATION 





DON'T DELAY GET YOUR COPY 


NOW—USE THIS COUPON! 





Republic Steel Corporation, Steel and Tubes Division, Dept. C 
224 East 131st Street, Cleveland, Ohio 


Please send me my copy of your new book on bending 
*‘Inch-Marked” ELECTRUNITE STEELTUBES E. M.T. 

















Name Title 

Company 

Street 

City State 

My job is: [J Industrial Maintenance (] Electrical Contractor 


(C7 Industrial Construction O 











Electrical Contracting, June 1943 


111 























QUESTIONS from readers en problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical centracters out ef their experience. For every ques- 
tion and every answer published, we pay $5.00. 


POWER FACTOR 
METER DIAL 


UESTION 95. The power 
meter dial is made with an upper 
set of leading and lagging figures 
and also a lower set like a com- 
plete set of false teeth. If the 
pointer should swing down into 
the lower set of figures, would it 
make any difference?—R.G.S. 


A TO QUESTION 95. The in- 
@ strument should be connected so 
that the pointer will indicate on the 
lower scale when power is being re- 
turned to the line and when pointer 
is on upper scale it will indicate when 
power is being delivered to the line. 
All instruments having two scales are 
for this purpose.—B.M. 


A TO QUESTION 95. The power 
e@ factor meter in question is de- 
signed to indicate direction of power 
flow as well as power factor; hence 
has two scales displaced exactly 180° 
from one another. With instrument 
connected properly, the pointer will 
indicate in the upper scale for one di- 
rection of circuit power flow, and 
on the lower scale if power flow re- 
verses. Correct power factor will be 
indicated in either case. The same effect 
can be obtained by reversing the con- 
nections to the current coil of the in- 
strument, 

Circuits in which power flow reverses 
are uncommon, it is likely that the in- 
strument in question is incorrectly con- 
nected. This may be checked as fol- 
lows: with instrument connected to po- 
tential and current supply note position 
of pointer. Then place momentary short 
circuit across the instrument current 
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studs. The instrument is connected 
properly if the pointer moves in the 
“lag” direction with current studs 


shorted.—N.H.K. 


A TO QUESTION 95. The pf. 
@ meter you refer to is a rotating 
field type. It has a bottom scale, an 
exact duplicate of the upper scale, and 
the scale in use depends on how you 
connect the meter. If the pointer indi- 
cates, on the bottom scale, change your 
leads (for instance, with a 3 phase 
meter interchange any 2 leads) and 
the pointer will indicate on the upper 
scale. The upper left hand scale reads 
“lag” while the lower right hand scale 
reads “lag.” Similarly, the upper right 
and the lower left hand scales indicate 
leading power factor. Either scale is 
correct, though the bottom one may be 
superfluous.—R.W.D. 


A TO QUESTION 95. The meter 
@ pointer should not ordinarily 
swing from one scale to the other but 
when connected according to the wiring 
diagram supplied by the instrument 
maker, power factor may be easily read 
from either of the two scales as chosen. 

Most present day installations do 
not utilize the 360 degree scale on the 
power factor meter. This type of in- 
strument operates on the moving-iron 
vane principle. 

In a _synchroscope two separate 
sources of a.c. voltage are connected to 
the instrument to indicate the degree 
of phase displacement as an aid in 
synchronizing two circuits. The power 
factor instrument measures the phase 
displacement between the voltage and 
current in the same line and the scale 
is usually graduated with the cosine of 
the degrees and so reads power factor 
and type above may be connected to 
read in two opposite positions.—E.F.W 


DISCHARGE 
RESISTANCE 


UESTION 96. How would you 
figure the average size of a field 
discharge resistance to be used on 
a magnetic pulley using two am- 
peres at 120 volts direct current? 
—W.L.C. 


A TO QUESTION 96. The dis- 
e@ charge resistance should be equa! 
to the resistance of the magnetic pulley 
winding. Therefore 2 amperes and 120 
volts being the rated current and volt- 
age of the pulley, the resistance would 
be R = E + I or 120 + 2 = 60 ohms, 
the resistance of the discharge resistor. 
—B.C.M. 


A TO QUESTION 96. In our 
@ plant we use resistors with ap- 
proximately the same rating in watts as 
the magnetic pulley. It is composed of 
a 120 volt strip heater of the proper 
size mounted in the switch box.—J.S. 


A TO QUESTION 96. The value 
e of resistance usually used in 
field-discharge resistors, placed in par- 
allel with the field, is equal to the field 
resistance. In your case, if the field 
current is 2 amperes at 120 volts, the 
resistance of the field would be R = 
120 


— = 60 ohms. Use a resistance of 


60 to 90 ohms.—V.M. 


A TO QUESTION 96. In figur- 
@ ing the size of a discharge re- 


sistance I would assume that the resist- 
ance should be at least that of the field 
or the magnetic pulley coil and might be 
as much as twice the resistance. With 
a coil carrying 2 amperes at 120 volts 
direct current the discharge resistance 
should amount to 60 to 100 ohms. It 
should be of large enough wire to carry 
the current safely.—J.E.W. 


METERS USED BY 
POWER COMPANIES 


UESTION 97. Why do power 
companies use a meter that is ap- 
parently the same as a three phase 
meter on a three wire, single phase 
service that is fed from a three 
phase, four wire wye distribution 
system?—E.M.O. 


A TO QUESTION 97. A single- 
@ phase watthour meter has one or 
two current coils and one or two po- 
tential coils, all acting upon the same 
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disc. A polyphase meter has two or more 
elements, each consisting of a current 
coil and a potential coil, each element 
moving its own disc. 

Actually, 3-wire single-phase power is 
not delivered from two phase wires and 
the neutral of a three-phase four-wire 
secondary. The line-to-line voltage is 
1.73 times the line-to-neutral voltages. 
The two line-to-neutral voltages differ 
120° in phase when measured with re- 
spect to one phase rotation and 240° 
with respect to the other. 

Even at unity power factor, there 
will be a phase difference between the 
line currents and the line-to-line voltage 
in such a system. A two-element meter 
(or a combination of two single-element 
meters) is therefore necessary in order 
to integrate the true value of energy 
delivered.—L.B. 


A TO QUESTION 97. Measure- 
@ ment of energy in a 3-wire circuit 
from a 4-wire wye system cannot be 
made accurately with a single element 
meter, due to the unbalance of voltage 
in such circuits. A standard 3-phase, 3- 
wire meter can be used if the load war- 
rants the expense, or the two element 
network meter is sometimes used on 
smaller loads. The meter current coils 
are placed in the two phase wires (not 
in the neutral) and the common poten- 
tials or load potentials are connected to 
the neutral of the wye.—L.R.T. 


A TO QUESTION 97. Although 
@ the meter mentioned in the ques- 
tion looks like a three phase meter, it 
is not exactly the same, but is designed 
particularly for network use. 

On a service fed from a single trans- 
former, the three wire, single phase 
meter is used. On a service (even 
though it is rated as a three wire single 
phase service) fed from a network sys- 
tem, the three phase or network type 
meter is used. 

The reason for the use of this par- 
ticular type of meter is to gain accurate 
registration as the three wire single 
phase meter will not register accurately 
any two wire load on this service. 

The three wire single phase service 
fed from a network system has a voltage 
of approximately 200 volts between 
phases and 115 volts from each phase to 
the neutral. When a two wire, 115 volt 
load is used on a three wire, single 
thase meter, the registration is inac- 
curate due to the fact this type of 
meter only has one potential coil with 
a voltage impressed across it of approxi- 
mately 200 volts. It is necessary to use 
a meter with two potential coils. This 
can be further demonstrated with the 
following diagram and description of 
diagram. 

Description: Single phase meter— 
115/230 volts. Has two current coils 
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RAPID S225 2° CONNECTORS 


Save Time—Labor—Expense 


Speed up production—end needless delays! 
It takes only 3 seconds to HOOK-UP — 
LENGTHEN—REPLACE or SHORTEN Cables 
with PALMGREN Cable Connectors. Con- 
struction assures positive contacts, highest Just a Twist 
conductivity with secure locking of connectors. / t 
No parts exposed—insurance against shorting 
and fire hazards. Connectors will handle |, 
1/0, 2/0, 3/0 and 4/0 cables, 





PALMGREN Engineers will gladly design new 
types of connectors to meet your industrial need. 
Having pioneered this field, we developed many 
types for use in Welding—Mining—Supply Lines— 
Ships—Railways, etc., wherever conductor cables 
are used. Write us today! 


Simply grasp the two 
halves and turn in op- 
posite directions. A 4 
turn locks or unlocks. 
No tools required—no 
bolts, nuts, washers or 
gadgets to loosen. 


Write for Circular AC-6 describing 
complete line, alse price list 





TYPE MEFS 
Complete Cable 


CHICAGO TOOL AND ENGINEERING CO. 











Manufacturers of PALMGREN PRODUCTS for Over 25 Years 
8347 SOUTH CHICAGO AVE. CHICAGO, ILLINOIS 















FOR MORE REPLACEMENTS WITH A SMALLER STOCK 
Standardize on 


MALLORY 
CAPACITORS 


from 






oo 


i) ee on. 
and WIRES, Inc. 






INSULATION and WIRES, Inc. 
127 Pine St., 
St. Louis, Mo. 


INSULATION and WIRES, Inc. 
30 Trowbridge Ave., 
Detroit, Mich. 


INSULATION and WIRES, Inc. 


[' YOU want to make more profit on 
capacitors with less investment in 
stock on the shelves, you will do well 


181 Portland St., . ° 
Combridge, Mass. to standardize on Mallory Universal 
INSULATION and WIRES, Inc. ° ° ° 
289 Simpson St.,N. W., AC Capacitors. The Mallory line is 
Atlanta, Ga. 
H. A. HOLDEN CO. complete — meets every requirement 


318 Fourth Ave., So., 
Minneapolis, Minn. 


W. C. JOHNSON 
101 Heinz Court 


for both round and square types. 


Peoria, Ill. 
TRI STATE SUPPLY CO. For a convenient source of supply, 
544 So. San Pedro, - . 
ee get in touch with any office listed here 
ROBERT McKEOWN COMPANY 
jth ag ie —or write for a complete catalog. 














INSULATION and WIRES, Inc. * 2127 Pine St., St. Louis, Mo. 
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Produetion Lifelines 


WARE 


LINKS LOCKED INTO CIRCUIT 


NON-HEATING 
CONTACTS 


Keep Motors Humming 


@ End Over-Heating 
@ Stop needless fuse blowing 





@ Time-Lag 2 to 5 Times Normal 
Current 
® Certified to Comply—Federal 
Specification W F 803a-Type Il 
APPROVED BY UNDERWRITERS 


WARE BROTHERS 


4410 W. Lake St. Chicago, Jil. 


ARE 


Renewable 
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“Quiz 


| [FROM PAGE 113] 


and one potential coil rated at 230 volts 
but this coil only has a line voltage of 
approximately 200 volts. 

Three phase or network type meter— 
115/230 volts. Has two current coils 


3 wire Single 3 phase 
single phase _Phase --or network 
service y mefer_\ type meter 


y oe { = Load A 
ww net + 
Neutra/ M3 vo/ts | Caveats 


ligsv 2Q0v 











W ad 
and two potential coils each rated at 
115 volts. 

Load A—A resistance load of 5 am- 
peres at 115 volts. Power factor would 
be unity or 100 percent. No line loss in 
voltage.—C.J.R. 


A TO QUESTION 97. The reason 
@ power companies use a two-ele 
ment type meter on a single phase 3- 
wire service derived from the neutral 
and two of the phase wires of a 3- 
phase, 4-wire system, is because of the 
phase differences of the voltages in the 
latter type system. 

On such a circuit there is only 208 
volts between each of the “hot” wires 
instead of 240 volts, as in the regular 
120/240 volt, three wire system. A little 
reflection would show that if an ordi- 
nary l-element, single phase, 3-wire 
meter were applied to such a circuit, 
the customer would be receiving all the 
benefits of 240 volt service, while pay- 
ing for only 208/240 of it. This amounts 
to about 13.4 percent loss to the power 
company, assuming that the voltage is the 
same each side of neutral. In this type of 
meter the potential coil is wound for 240 
volts, is connected to the two “hot” wires 
and in this case would have only 208 
volts impressed on it. Yet the line to 
neutral voltages are the same as in the 
regular type circuit. If the line to neu- 
tral voltages are unbalanced the error 
would be more or less, depending of 
course on the degree of unbalance of 
voltage and the load. For this reason 
alone, 2-element meters are sometimes 
used on important loads on the regular 
120/240 volt, single phase, 3-wire sys- 
tems. 

In the 2-element, single phase, 3-wire 
meter, each potential coil is wound for 
120 volts. One lead of each coil is con- 
nected to its respective “hot” wire while 
the end leads join together connecting 
to the neutral wire. This makes each ele- 
ment take care of one side of the cir- 
cuit correctly under all conditions.— 


D.B.P. 

















The A-B-C of eee 
Pipe and Bolt 
Machines! 














Beaver Model-A 


A high-speed heavy-duty deluxe Pipe and 





Bolt Machine. Range !/g to 2-inch-up to 

12-inch with geared tools and drive shaft. 

Bolts, 4 to 2-inch. Wt. 415 Ibs. 
Write for Bulletin A 















A light-weight utility Pipe and Bolt 
Machine combining many’ features of 
Model-A with the easy portability of 
Model-C. Range !/g to 2-inch up to 8- 
inch with drive shaft and geared tools. 
Bolts up to I!/-inch. Weight 280 Ibs. 


Write for Bulletin B 





Beaver Model-C 
A STURDY LITTLE POWER UNIT Cen- 
verts hand pipe tools into power tools 
from '/4 to 8-inch. Threads 8-inch in 6 
minutes. Threads bolts up to 1!'/2-inch. 
Two men can werk at the same time 
without interference. Weight 150 Ibs. 

Write for Bulletin C 


Write for new Tool and Machine 
Catalogue—Just off the press 


BEAVER 
PIPE TQDLS 


642 Deen Ave., Warren, O. 
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7 RESIDUAL MAGNETISM 
REVERSED 


Q UESTION 98. We have a 125 
kva. synchronous motor driving 


an air compressor. On_ several 
occasions the residual magnetisni 
of the exciter has been reversed 
upon starting after being shut 
down for repairs. What would 
cause this? The machine rating 
is 125 kva., 2,200 volts, 3 phase, 
25 cycles, 250 r.p.m., exciter 125 





—W.R.T. 


A TO QUESTION 98. It was not 
@ stated in this question whether 
the d.c. exciter was shunt or compound 
wound. It is quite common for a com- 


opened before the motor is removed for 
the a.c. supply. This is due to the fact 
that the energy stored in the field will 
kick back through the compound wind- 
ing which will re-magnetize the exciter 
field in the opposite direction causing 
a reverse of polarity. 

A shunt wound exciter may reverse 
polarity and this is usually caused by 
the fact that the electrical brush neutral 
and mechanical brush neutral do not 
coincide, so that as speed and load de- 
crease, the kick from the motor field 
would tend to magnetize the shunt field 
in the opposite direction whereas this 
would not happen if the neutral plane 
of the brushes was the same at rest as 
when the machine is in motion. 

The way to correct this would be to 
remove the load on the synchronous 
motor, then open the field circuit and 
finally disconnect the motor from the 
line.—M.A.T. 


A TO QUESTION 98. I had 
e trouble like this several years 
ago. I had three machines, two had 
shunts across series fields which did 
not cause any trouble, but one without 
shunt gave quite a little trouble revers- 
ing fields. This reversal is caused by a 
kick-back from synchronous fields. 
Keeping commutators on exciter in good 
shape helps a lot but best way is to put 
a shunt resistor across series field that 
will carry about 10 amps.—F.A. 








A TO QUESTION 98. If when 
e@ the synchronous motor driving 
the air compressor is stopped, the start- 
ing switch should short circuit the ex- 
citer, the residual magnetism of the ex- 
citer would be reversed. It would be 
desirable to check on the connections 
and see if there is a possibility of such 
an occurrence. 

A second possibility is with a com- 
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volts, d.c., 40 amperes, 1,150 r.p.m. 
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pound wound exciter to reverse polarity | 
if the synchronous motor field is not | 






























ae. Install 
MOST JOHNSON 


f rom your Leaded Bronze 


_ BEARINGS 


In order to get the maximum power 
from a motor, it is necessary to have 
it equipped with bearings that 
assist... not retard it. The special 
high-lead bronze in Johnson Bear- 
ings enables the motor to operate 
at full efficiency. Johnson Electric 
Motor Bearings are available from 
stock for more than 250 different 
motors. Try a set on your next 
overhaul. Check them and see 
if they don’t enable you to get 
the MOST from your motors. 





@ They enable you to order carbon brushes 
quickly and unerringly—by catalog number. 
No. 8 covers industrial machinery, including 
rotaries, welders, and a variety of industrial 
motors. No. 7 covers mine equipment, such 
as coal drills and loaders, locomotives, 
motors and generators. These catalogs 
contain reference data only—no selling 
arguments. Your letterhead request will 
bring either or both . . . Superior Carbon 
Brushes embody 24 years’ specialization. 


SUPERIOR CARBON PRODUCTS, INC, 9113 George Ave., Cleveland, Ohio 





v SUPERIOR sausues 
"9 BRUSHES 
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Notion! 


BUS DROP 
7 :} 8 3 


Designed for branch circuit 

runs from the plug-in devices on 

busway systems, wireways and 

other raceways to machine tools 
and other similar applications 


1. Saves rubber. Insulation and jacket 
made entirely of ‘National SN" thermo- 
plastic material. 


2. Eliminates steel. No conduit re- 
quired for branch circuit from the bus 
plug-in device or feeder raceway to the 


machine. 


3. Eliminates special fittings. Stand- 
ard National Electric EZ Armored Cable 


Connectors used as box connections. 


“National SN” 


thermo-plastic material will not burn. 


4. Fire-resistant 


5. Highly resistant to oils, acids, 
alkalis, moisture, cutting and cooling 
fluids, and mechanical abuse. ‘‘National 
SN" Bus-Drop Cable renders maximum 
serviceability at minimum cost per 
machine. 


National Electric 


PROOCUCTS CORPORATION 
Pittsburgh, Pa 
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pound wound exciter. If the exciter 
shunt field is opened the series field if 
differentially wound could cause the 
reversal.—J.E.W. 











Can You ANSWER 
these QUESTIONS? 


QUESTION A4—We have a 1200 kw., 230 


volt M-G set which is more than ample 
for our direct current needs. My problem 
is to eliminate a 125 volt, 40 amp. M-G 
set and use the excess power from my 
1200 kw. set to excite a 400 horsepower 
synchronous motor which uses the above 
125 volt, 40 exciter amp. How can this 


be done?—R.F.M. 


QUESTION B4— have an Edison nickel- 


iron-alkaline storage cell type A-6 used 
with an instrument to measure low values 
of resistance and have quite a problem 
charging this cell. A 60 minute charge 
at 90 amperes is recommended for boost- 
ing, but a rate of 45 or more amperes is 
normal. 

We have several sources of direct cur- 
rent at 600 and 125 volts but no practical 
means of using it for this purpose. On 
several occasions I have put this cell in 
series with a synchronous motor field with 
the proper current, but due to the neces- 
sity of shutting down to make the con- 
nections it is not a very desirable method. 

Can you suggest a method of getting 90 
to 100 amperes direct current at 1.5 to 2 
volts >—E.J.K. 


QUESTION C4—in a power plant we have 


run a 4-in. transite conduit about 100-ft. 
long in the basement slab, which is 4-ft. 
thick, and full of reinforcement steel. Dur- 
ing the construction period we made a 
sharp change in direction of this conduit, 
and as we had no transite elbows we cut 
a section of old duct elbow and inserted 
this in the run. The largest thing we can 
get through this conduit is a j-in. steel 
fish wire. We know that this conduit 
lays about 33-ft. below the surface of the 
slab, and we assume that this section of 
duct has collapsed during the under slab 
grouting process as it was clear and full 
diameter up to this time. It is imperative 
that we clear this conduit and we cannot 
locate this stoppage close enough by meas- 
urements. Can anyone suggest a method 
that we can use in locating this spot so 
that we might get to it without removing 
too much concrete?—R.M. 


PLEASE SEND IN 
YOUR ANSWER BY JULY 1 
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INSTALL 





RENEWABLE FUSES 
With the famous Powder- 
Packed Element 


KLIPLOK CLAMPS 
Lock fuses and clips together 





KANTARK FUSES 
With genuine fibre tubes 
(not paper) 


COLORTOP PLUG FUSES 


The color tells the size 


FUSE PULLERS 
Pull and replace fuses 
safely 


OILERS 
Glass and Unbreak- 
able types for every 
application. Stops 
guesswork - bearing 
failures- waste- idle 
machinery, etc, 





WRITE FOR FOLDER No. 300 


TRICO FUSE MFG. CO., Milwaukee, Wis. 
In Canada: IRVING SMITH LIMITED, Montreal 











Established 1915 
of Labor Savers 


JIFFY PIPE 
BENDER VISE 
Bends ¥%2” and %” 
conduit vertically or 


horizontally. 
Offsets, saddles and dif- 











ficult bends made accurately 
and easily. 2” capacity vise. 


JIFFY ADJUSTABLE 
HOLE CUTTER 


One size cuts perfect round 





holes %” to 6” dia. in boxes, 
panels, switchboards, etc. 
Spring pressure does all the 
work. Can be used in close 
quarters. 

Drill Press Type. Two sizes 








%" to 3” and 1% to 6” holes. 


7 JIFFY 
a SOLDER DIPPER 


Practical tool for wiremen. 
Saves solder. 
@ Satisfaction Guaranteed 


JIFFY SNAP-IN 
BLANKS 




















—close up knock-outs in serv- 
ice and outlet boxes. Rust- 
proof—neat—one piece. Ap- 
proved. 

Write for Jiffy Catalog 


CLYDE W. LINT CO. 
100 So. Jefferson St. 
CHICAGO 6, ILLINOIS 
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Power and Light for 
Shipbuilding 


[FROM PAGE 51) 


a shop building. Some 250 reflectors 
had to be painted and correctly posi- 
tioned; almost 100 others had to be re- 
placed. Another group of more than 
400 open type 1,500-watt units, used for 
portable and temporary purposes, also 
had to be painted and readjusted. Ap- 
proximately 1,000 lensed floodlights, 
1,500-watt units are included in the 
permanent yard installation. Most of 
these are equipped with Alladin louvers. 

Mounted on 60-ft. wood poles, the 
average flood bank comprises eleven 
units on two crossarms, although some 
poles have as many as 20 units. The 
regular street lighting system of about 
150 units is turned on and off auto- 
matically by means of a photo-electric 
cell relay. Even an overcast or foggy 
day will turn on these lights. 

Night welding presented still another 
problem. Fortunately more shipbuild- 
ing is done under roof at the Marinship 
yard than in the average. Outdoor skids, 
however, on which welding is done on 
prefabricated sections, were equipped 
with rolling shed-like structures. Sheds 
were built on wheels and may be rolled 
back and forth on rails. The high in- 
tensity welding flashes are thus con- 
fined under roof. The sheds also enable 
welders to work during rainy weather. 

Further economies were effected by 
using Transite duct lines supported on 
a redwood plank with a redwood sepa- 
rator, like an inverted T. The wood 
plank “floats” the conduit in the earth, 
buried about 3 ft. below the surface. 
Paper insulated, lead covered cables 
were used for further conservation of 
rubber. This method saved labor, mate- 
rials and time, all of them important in 
wartime. 








Minnesota 


NEW OFFICERS of the 
Electrical Inspectors Association elected 
at the N.C.E.I. convention session of that 


group are (L to R) W. L. Wadsworth, 

vice-president; Walter H. Hackett, presi- 

dent; and Glenn Rowell, secretary- 
treasurer—all from Minneapolis. 
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Wy NEW 


Enclosed Floodlights 





FOR OUTDOOR WORK OR 
PLANT PROTECTION LIGHTING 


OAMCO Enclosed Floodlights are designed and constructed to 
light large areas with maximum efficiency. Engineered for use 
in such places as shipyards, outdoor aircraft production lines, 
loading platforms or for plant protection, these versatile, thor- 
oughly protected floodlights will fill almost any outdoor need 
to be found in industries producing critical war materials. 








Designed for the 300-500 and the 750- 
1000 watt lamp. Equipped with both 
type brackets. 


Built-In Features of 
OAMCO 
Enclosed Floodlights 


A steel reflector, porcelain enameled 
green outside, white inside—easy 
maintenance. 


A heat resisting .convex lens at- 
tached to the reflector by a quick 
detachable ring—dust tight and 
weatherproof. 


f 
Shoe 


Cast brackets with weatherproof fin- 
ish for either oross arm or pipe 
mounting—made for hard usage. 


Cast wireway entrance fitting with 
weatherproof finish—easy wiring. 


Send today for complete information on this new —— line. 


OVERBAGH é AYRES MFG. C0. 


MEMBER OF 


THE Fil 
411 
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HIGH BAY FLUORESCENTS 
IN A REPAIR SHOP 


The modern electric repair shop is 
as fussy about its lighting as the work 
it turns out. The quality and quantity 
of the work done depends upon the qual- 
ity and quantity of the illumination un- 
der which it is performed. 

Working on this theory, the work 
area in the Westinghouse Mfg. & Repair 
Shop, Cleveland, Ohio, is bathed in an 
average of 35 foot-candles of cool, 
evenly distributed light from fluorescent 
units mounted 30-ft. above the floor. 
Each unit is equipped with two 100- 
watt, 3500 degree white lamps. Fixtures 
over the machines at the sides (see 
photo) are mounted close together with 
a third row down the center to even out 
the illumination at the working plane. 
Lateral rows of units are on 12-ft. cen- 
ters and mounted on rigid conduit cir- 
cuits above the craneway. 

Also contributing to the effectiveness 
of the lighting system is the good house- 





wt Soe 


keeping practiced in the shop. Light 
painted steel work and clear, clean floor 
areas do much to reflect the light where 
it is needed. 





SMALL PARTS 
ASSEMBLY 


Radio parts are small and shiny. Sur- 
faces are plated and consequently are 
highly reflective. The assembly of these 
parts can cause bad eye strain and 
fatigue, if illumination is not correct 
and plentiful. Eye strain means less pro- 
duction and it becomes a decision of 
economics—since production is known 
definitely to increase with increased 
lighting levels and reduced eye fatigue. 
Hammarlund Manufacturing Company 
in their recent expansion program, have 
taken over more floors in the building 
which their plant and offices occupy in 
part, in mid-Manhattan, New York 
City. The incandescent lighting which 
consisted of reflectors and 150-watt 
bulbs was given careful consideration, 


Sanvener 


CEES SORTER -_ 
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SUCCESSIVE SECTIONS of six fixtures each take off the three phase feeder 
in @ repetitive sequence to properly balance load. 





on Spee 


NO HARASSING sHADOWS or dark corners annoy the workmen ae 


repair shop. High bay fluorescent lighting provides 35 foaj-candles of main- . 
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tained illumination on the working plane. 
wb 


but finally discarded because of low 
foot-candles, measuring less than 10. 
Larger bulbs were tried for increasing 
foot-candle levels but glare from the 
small shiny parts proved this prohibi- 
tive. The incandescent units were re- 
moved along with the old wiring but 
conduits remained and were utilized 
for the three phase rewiring for fluores- 
cent fixtures. 

From the splice box in the cente?’ of 
each “building section which formerly 
fed the open reflectors, half-inchpeMT 
was run to six surface outlet boxes for 
mounting six two-lamp. fluorescent fix- 
tures accommodating 40-watt tubes. 
Mounting*distances were 6-it. by 7-ft. 
4-in. centers, 9-ft. above the floor or 
6-ft. above the assembly bench level. 
Each section containing six fluorescent 
units is fed from one phase on one fuse. 

Proceeding down the bay, the sections 
take off the three phases in sequence. 
The circuits, sub-panels and main dis- 
tribution panel are color coded in order 
to properly balance the three phase load 
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It’s the new Smooth Surface Reflectolux 
street lighting globe—an exclusive West- 
inghouse development. 

This newly designed globe differs from 
all others by having the rectilinear con- 
figuration for light diffusion on the inside 
of the globe. The advantages are twofold: 

1. Because its smooth exterior surface 
retards. the collection of normal dust find 
ah, rated light ottput is maintained over 
a longer period of time. 

2. Because there are no grooves in which 
smoke and grease film can accumulate, the 
time required for cleaning and drying is 


reduced by as much as 50%. No scrub brush 


Westinghouse 








PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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fo} Be) 
HERE’S THE DIFFERENCE 


The new globe is perfectly smooth on the out- 
side while the inside is finished with a uniform 
pattern of rectilinear configuration, through 
which light rays are diffused. The result is a 
globe of brilliant and sparkling appearance 
that transmits light with maximum efficiency. 





is necessary; adamp sponge handles the job. 
The new Smooth Surface globe, of pressed 
construction, has high, uniform mechani- 
cal strength with a chip-resistant fitter edge 
for added structural support. The globe is 
available in two sizes — long and short. 
Both types are interchangeable with present 
Westinghouse Reflectolux glassware, 


For more complete information on the 
new Smooth Surface globe, write Westing- 
house Electric & Manufacturing Company, 
Edgewater Park, Cleveland, Ohio. 





“Tune in the Westinghouse Program, Starring John 
Charles Thomas, Sundays, 2:30 P.M., E. W. T.” 





























Molded Bakelite with 
patented threaded shank 


This molded weatherproof socket is 
unusually useful in many types of 
permanent or temporary installa- 
tions. Standard guards and reflectors 
can be attached with weatherproof 
socket fitters. Leads available in dif- 
ferent lengths from 6 in. to 36 in. are 
permanently molded in the bakelite 
body. The )4 inch pipe threaded shank 
molded integral with the body is a 
patented feature that permits mount- 
ing in Pylet conduit hubs, steel knock- 
out boxes, rigid conduit couplings, or 
in 34 inch garden hose. The threaded 
shank seals the installation. Use Type 
HL-50 indoors or out, for portable 
hand lamps, cluster lights, lamp or 
attachment plug out- 
lets, and any similar 
work needing a 
rugged, heavy-duty 
outlet. 

Also made as Type 
HL-5 weatherproof 
socket without pipe 
thread shank. 

Consult your Pylet 
Catalog 1100 for com- 
plete listings. 


* 





The Pyle-National Company 


1344 N. Kostner Ave 


e Chicago, Ill. 
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[FROM PAGE 118) 


and to facilitate maintenance, By proper 
balancing of load and use of two-lamp 
ballasts, stroboscopic effect has been 
minimized. 

Experimentation has indicated that 
one daylight tube and one 3500° white 
tube in each fixture gives the best qual- 
ity illumination for this particular type 
of application where many small shiny 
parts are handled. 

The end result of this modern light- 
ing installation has been — glareless, 
evenly distributed, high foot-candle level 
illumination, which is expected to 
“settle down” no lower than 50 foot- 
candles at bench height. The blending 
of two different color tubes has brought 
much good comment from the employees 
who state that the illumination is much 
easier on the eye and less eye fatigue 
exists than when two identical tubes are 
used. Employees have been given every 


| consideration in obtaining the best il- 


, 
; 
i 





SUB-FEEDER PANEL which is color 
coded to aid proper balancing of load 


and facilitate maintenance. 


jumination available. Maintenance sup- 
erintendent Frank J. Richter believes 
that for illumination in the assembly of 
the small shiny parts which go into 
radio manufacture, they have found the 
answer in blended fluorescent. 





BETTER LIGHTING 


| MORE PRODUCTION 





A Southern California plant manu- 
facturing accessories of aircraft have 
speeded up production considerably 
through increased lighting levels. Two- 
hundred seventy-five Westinghouse fluo- 
rescence luminaires, each housing two 
five-foot 100 watt tubes provide ap- 
proximately 40 foot-candles of evenly 
distributed glareless illumination on 


Two lamp ballasts in 
minimizes stroboscopic 


working levels. 
each fixture 
effect. 

Fixtures are mounted on 10 foot cen- 
ters, approximately 11 feet 9 inches 
above the floor. The new fluorescent 
installation supplants a system of incan- 
descent units which yielded 25 foot- 
candles at 50 percent more wattage. 
Fluorescent fixtures were mounted on 
existing outlets by the Newberry Elec- 
tric Company, Los Angeles electrical 
contractors. 





FLUORESCENT FIXTURES mounted on existing outlets of previous incan- 
descent system. An increase of foot-candles to 40 from 25 has been obtained 
at one-third less power. 
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... REDUCES SPOILAGE 


SPEEDS PRECISION WORK 








Where dimensions and tolerances are measured in ten 
thousandths of an inch, a mere shadow can mean the 
difference between the right specifications . . . and 
spoilage. 

That’s why glareless, shadowless illumination is so 
necessary for maximum war production of precision 
parts and assemblies. In fact, good lighting helps all 
production, whether in foundry, factory or office. 

New Westinghouse Luminaires give this kind of light- 
ing—the high-visibility, modern illumination you need, 
and they comply with Limitations Order L-78. 

The moisture-resistant, nonmetallic reflector is cover- 
ed with a multi-coat, polymerized finish which provides 


a reflection factor of 85% or more. And it requires only a 
“twist-of-the-wrist” to attach or remove this reflector, 
making it easy to keep clean and at top efficiency. The 
ballast, now externally mounted, provides power factor 
ranging from 92 to 99%. 

These new Westinghouse Luminaires are available for 
2 or 3 lamp, 40-watt and 100-watt, individual or con- 
tinuous strip installations. Any one of 117 Westinghouse 
Electric Supply Company Offices and Independent 
Westinghouse Lighting Distributors will gladly give 
you full details regarding these luminaires and their 
installation. Or write Westinghouse Electric & Mfg. Co., 
Edgewater Park, Cleveland, Ohio, for booklet B-3265. 


“Tune in the Westinghouse Program, Starring John Charles Thomas, Sundays, 2:30 P.M., E.W.T.” 
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Westinghouse 


Plants in 25 cities ... Offices everywhere 
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IGHTING MEN have long realized their. responsibility to America 
at war. They have helped to add countless man hours to factory pro- 

duction through improved seeing conditions. 
Fully aware of the effect of lighting on production, safety, spoilage, health | 
and morale... 
Fully aware of the fact that lighting equipment uses critical material ... | 
And fully aware of the ways and means of getting the most out of present 
lighting equipment... these men are working with their war-plant cus- 
tomers to help them in every way possible. 
Among the things they are recommending and helping their customers 
to do are: 
—Cleaning bulbs and reflectors on a regular schedule. 
—Cleaning walls and ceilings—paint if necessary—to reflect all possible light 
on to the working plane. 
— The proper placement of fixtures so that shadows on the work are eliminated. 


—Shading of bare bulbs to cut glare to a minimum. 


—All of those things that improve seeing conditions with a minimum use of 
critical materials. 








Some people call it conservation. Others call it making the most of what 
we have. Another name for it is just plain Yankee ingenuity. Whatever 
you call it, it’s the way the Lighting Man is discharging his responsibility 
to America at war. 


“SIGHT FOR VICTORY” This month the w.ole light- 
ing industry is cooperating in an effort to help all war 
plants—large and small—do these things: 

1. Check their seeing conditions. 

2. Get the most out of present lighting equipment. 

A booklet, “Sight for Victory” and a time-saving light- 
sight check sheet has been prepared by the National 
Better Light-Better Sight Bureau. If you haven’t heard 
about it, write for further information to National 
Better Light-Better Sight Bureau, 420 Lexington 
Avenue, New York, N. Y. 





" SIGHT 


POR victory 





GENERAL { ELECTRIC 
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Saf equard 


*LIFE 
*PROPERTY 


with M¢GILL 
Vaporproof Safety 


Guards 










EXCELLENT EXAMPLE of quality illumination for machine shop operation 
where close tolerances are required. Measurements showed initial intensity at 
working levels to be 50 foot-candles provided by high intensity mercury lamps. 


Lighting A STEEL PLANT : 



























These guards also protect 
the light bulb and _ prevent 
breakage when used around 
machines where water and oil 
might splash on the bulb. 
Guards also are grounded—an 
additional safety feature. 

ASK FOR LITERATURE 


McGILL MANUFACTURING CO., INC. 
Electrical Division 










Valparaiso, Indiana 









PROBLEM: To furnish a high level of illumi- 
nation both in the drafting department and 
in the machine and welding shops. In the 
drafting room, a long narrow space, economy 
and minimum use of critical materials. In 
the shops high bays with craneways necessi- 
tate high mounting of units, yet the need for 
precision workmanship at machine level re- 
quires ample, glare-free illumination. 





continuous rows, each 98 ft. long, a total of 
137 40-watt fluorescent lamps, mounted on 
metal troughing containing the auxiliaries, 
using the painted ceiling as the reflector. 
Machine and welding shops are lighted by 
400-watt mercury vapor lamps in high bay 
units. Heavy machine shop contains 372 
units on 12-ft.. by 12!/2-ft. centers, mounted 
38 ft. from the floor. In the light machine 








h h - there are 208 units, aye by r 
H 13-ft. 5-in. centers, mounted 32 ft. high. In 
Guard with the CONSTRUCTION DATA: Drafting room is the welding shop 99 units on 12, by. I7-H 
S | Ti ht Gl b 98 ft. long, 28 ft. wide, 10 ft. ceiling, finished —91/,.in. centers, 32 ft. high: Previous incan- c 
eal- lig oves in flat white. Heavy machine shop is 800 ft. descent lighting system on much wider cen- oO 
e ae long, 75 ft. wide, with steel trusses 40 ft. ters, was left in place as an emergency light- f 
Where there is a possibility of above floor. Light machine shop and weld- ing system. ‘ 
fire, or other disaster from a lig — are of similar length but nr 
spark, exposed flame, heat or ee ee RESULTS: In the drafting room and hea re 
breaking of bulbs, then McGILL machine shop the illumination level is 50 ft 
Vaporproof Lamp Guards SOLUTION OF PROBLEM: Drafting room— _ candles initially; in the welding shop 30 
should be used on all portable illumination is provided by installation of six ft.-candles. a 
or extension lights. The tight- ir 
sealing globe and heavy éage, L 
with air-tight seal in handle Jc 
opening, eliminate these haz- 
ards at every spot where this = 
guard is used. These Vapor- tc 
proof guards are designed to Ww 
stand up under roughest use te 
and abuse. 


EVENLY DISTRIBUTED and glareless illumination is essential in engineering 
and drafting rooms. An initial intensity of 50 foot-candles is provided by these 
six lines of 40-watt tubes mounted on flat white ceilings without reflectors. 
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Remarkable Invention 


LARENCE BIRDSEYE, famous inventor of quick- 

frozen foods, designed a revolutionary new kind 
of lighting . . . to provide more “light for seeing’’ 
without added line load . . . to eliminate the costly 
maintenance required by inefficient bulb-and- 
reflector combinations. 


The Birdseye Reflector Lamp he designed is a 
complete luminaire lighting unit in itself with its 
own perfect reflector built into the bulb. Precision-focussed 
for accurate light control, it requires no fixtures for maxi- 
mum efficiency. Furthermore, its sealed-in, pure silver 
reflector never needs cleaning or adjustment. 


Leading American manufacturers have enthusiastically 
adopted this long-sought improvement in industrial light- 
ing after exhaustive tests in use. Allis-Chalmers, Bliss & 
Laughlin, Curtiss-Wright, Delco-Remy, General Motors, 
Johns-Manville, Republic Steel, A. O. Smith, Vultee Air- 
craft, Willys-Overland—to name just a few — use Birdseyes 
to project “more light per watt,” full force and without 
waste, to the work area. For complete information write 
today for Booklet M6. 


BIRDSEYE 


REFLECTOR LAMPS 
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bE eS 
2-in-1 LIGHTING 


A Perfect Combination 
of Lamp and Reflector 




















1. PURE SILVER REFLECTOR LINING is 
sealed inside bulb. Dust, dirt, smoke and 
fumes cannot reach it. A mathematically 
correct parabola, it projects light out of the 
bulb as straight lines, witnout waste 

2. PRECISION-FOCUSSED FILAMENT as 
sures efficient reflection of maximum light 


full force, direct to the work area 


3. NECK REFLECTOR DISC eliminates “‘ceil 
ing loss’ by redirecting and putting to use 
light that would otherwise ke wasted through 


neck of bulb. 


WABASH APPLIANCE CORP. 
345 Carroll Street, Brooklyn, N. Y. 














THESE ANNOUNCEMENTS of new equipment are necessarily brief—for 
more detailed descriptions, sizes, prices and other data write to the manu- 
facturers' advertising departments, tell them in what issue of ELECTRICAL 
CONTRACTING you saw the item and they will send full details to you. 


Fluorescent Reflectors 


Announcement has been made of two 
new “Victory” reflectors made of Silv-A- 
Tex, a sturdy composition that resists 
heat, moisture and corrosion. It conforms 
to WPB Order L-78. The reflecting sur- 
face is finished with high-gloss, chip- 
proof, baked white enamel. Units are 
made for either chain or ,rigid suspension 
in two models, a two or three lamp, 40 
watt unit and a two-lamp, 100 watt unit. 
Bright Light Reflector Company, Inc., 
Metropolitan and Morgan Avenues, 
Brooklyn, N. Y. 





BRIGHT LIGHT FLUORESCENT REFLECTORS 


Fluorescent Units 


This line of fluorescent units has been 
redesigned to comply with WPB order 
L-78. The non-metallic reflectors are re- 
movable without turning off current or 
removing lamps. By loosening two wing 
nuts, the reflector lifts off from top of wir- 
ing channel. Another feature is the “V” 
shaped wiring channel. It separates the 
two 40-watt lamps and eliminates light ab- 
sorption. Units are two 40-watt or 100- 
watt lamps. They are available for con- 
tinuous line lighting or individual four- 
lamp models. The Fostoria Pressed Steel 
Corp., Fostoria, Ohio. 


ee 


ee 





FOSTORIA FLUORESCENT UNITS 





WAKEFIELD COMMODORE REFLECTOR 


Industrial Reflectors 


A new line of Plaskon industrial re- 
flectors has been announced. It consists 
of a series of 15- and 19-inch reflectors 
for lamps from 200 to 500 watts. Known 
as the Commodore industrial unit, a suf- 
cient amount of light is allowed upward 
to illuminate the ceiling area to avoid 
lighting contrasts. The reflectors are 
supplied with a husk with a %-inch iron 
pipe size female cap which can be mounted 
on pipe, box or with a strain relief, on 
cord. One 15-inch size is equipped with 
a socket adapter so that it can be screwed 


into any existing socket. The F. W. 
Wakefield Brass Company, Vermilion 
Ohio. 

we 





SPERO MARINE FITTINGS 


Marine Fittings 


A complete line of 9S Series of metal 
enclosures and accessories in accordance 
with Navy specifications has been added to 
this line. These Navy boxes are avaii- 
able in 3-, 4- and 5-inch sizes, watertight 
or non-watertight, with the following de- 
vices: double pole, three pole, two-circuit 
and three-way switches; plug receptacles; 
pushbuttons; branch and junction boxes. 
The Spero Electric Corporation, 18220 
Lanken Ave., Cleveland, Ohio. 











WESTINGHOUSE ELECTRONIC DRIVE 


Electronic Drive 


A new electronic adjustable-speed drive, 
known as the Mot-O-Trol, has been an- 
nounced, for application on industrial 
drives. Some of the features include step- 
less speed control, automatic close speed 
regulation over wide load fluctuations, full 
torque at low speeds, smooth stepless ac- 
celeration and deceleration and dynamic 
braking. The drive consists of four parts 
(1) power transformer for separate mount- 
ing, (2) Mot-O-Trol cabinet with thyra- 
tron-tubes and current limiting and speed 
regulating control, (3) control station 
with potentiometer to vary the voltage 
supplied to the armature and field circuits 
and with start and stop pushbuttons and 
(4) shunt-wound, d.c. motor. Mot-O-Trol 
is designed to automatically regulate a 
preset motor speed to maintain constant 
speed regardless of load. A standard drive 
is available for ratings up to 1 hp. and a 
speed range of 1 to 20; more powerful 
drives can be designed to special order, 
with wider speed ranges. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


Switch 


A new double throw, 23 kv., 600 am- 
pere switch with positive lock in open 
position. To prevent operation of double 
throw disconnects from one to the other 
position without coming to a full stop in 
the open position, a positive lock is located 
at the switch blade hinge end. This 
stops the blade in mid-position so it is 
necessary to place a switch stick in hook 
rings at hinge to release lock before com- 
pleting travel to other position. Delta- 
Star Electric Company, Chicago, III. 





STs Ee ee 





DELTA-STAR SWITCH 
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service to the 
firing-line stems from flaw- 





open “Hot wires”, heavy loads, round-the-clock 
ouble operating schedules, — these demand super- 
other ¢ stamina in switches. 

yp in os 

cated So install or replace with ARROW Switches for 
This continuous, positive ACTION on production-lines. . . 
t is /® ee Heavy-duty controls for lighting and power circuits; 
hook 4 specification-grade T-rated 10, 20 and 30 Amp. “Type 
com- C” Switches, Rotary Snap Switches, Ceiling Pull 
elta- : Switches, Door Switches, Flush Tumbler Switches with 
or without outlet box covers. You'll find in them the 
fighting Quality to keep functioning. 


DISTRIBUTED THROUGH 
ELECTRICAL WHOLESALERS 


ARROW ELECTRIC DIVISION 


ao 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY. HARTFORD. CONN 
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FLAMENOL 
BUILDING WIRE 


TYPE SN 


FOR MAINTENANCE WIRING 
FOR NEW WAR WIRING AND REWIRING 


You can now obtain this dependable, small 
diameter, synthetic insulated Flamenol Building 
Wire for your war-purpose jobs — maintenance 
wiring, new wiring or rewiring. The available sup- 
ply of resins has improved. They are being allotted 
for electrical conductor insulation where copper 
is allocated. 


Flamenol’s small diameter enables more wires 
to be used in conduits. Its smooth finish makes 
wire pulling easy. Its insulation is superaging, 
high in dielectric and mechanical strength, flame 
retarding and resistant to oils, moisture, acids, etc. 
Use it for branch circuits, feeders and special wir- 
ing. It is available in sizes 14 to 4/0. 


For further information see nearest G-E Mer- 
chandise Distributor or write to Section W631-8, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Conn. 


*Reg. U.S. Pat. Off. 


GENERAL {& ELECTRIC 
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| ating coils can be furnished for operation 
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Drill 


This new %-inch heavy duty drill has 
been especially designed to speed up tough 
“skin-drilling” in _ airplane construction 
but is suitable for production drilling — 
jobs up to %-inch in steel and %-inch 
in wood. Known as Model “47” it 
weighs 3% Ibs. and is 7%-in. long; 
2-¥c-in. wide. It has diecast body, heli- 
cal-cut gears and 100 per cent anti-friction 
bearings. Extra-powerful Universal motor ~ 
available in four speeds, 1800, 2500, 3500 7 
and 5000 rpm. Two-pole momentary con- | 
tact switch ‘with lock for continuous oper- | 
ation. Skilsaw, Inc., 5033-43 Elston Ave- 
nue, Chicago, Ifl. 


































SKILSAW DRILL 
















RELAY 


A new time-delay relay, specifically de- 
signed for aircraft applications where 
time-delay drop-out is required, has been 
announced. It is available in two sizes, one 
providing up to 0.4 second time delay, and 
the other up to'0.3 second time delay. De- 
signed for use in a wide range of ambient 
temperature—from plus 95 C to minus 
40 C—both sizes are compact, suitable for 
mounting in any position, and corrosion 
proof. The normally closed, double-break, 
silver contacts of the relays will carry 20 
amperes continuously at altitudes up to 40,- 
000 feet above sea level. Also, the oper- 





on either a 12- or a 24-volt circuit. General 
Electric Co., Schenectady, N. Y. 
















G-E TIME-DELAY RELAY 
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WIRING 
CONSTRUCTION 


% The shallow walls of prefabricated houses offer no 
problem to electrical contractors planning .wiring systems. 
The correct answer is provided by shallow’ porcelain out- 
let boxes developed for this particular need and meeting 
requirements for conservation of critical materials. 


Because porcelain is a non-critical material, these shallow 
porcelain outlet boxes are available in numbers to meet 
all of your wiring requirements for prefabricated housing. 
They offer Prefabricators the same well known safety, 
permanency, simplicity of installation, economy, and 
insurance against maintenance as standard porcelain 
wiring products. 


Porcelain—or non-metallic type — outlet boxes are re- 
quired by all Government directives and orders on wir- 
ing construction and the companies listed below will be 
glad to cooperate with you in supplying your needs. 





Sc gs 


MODERN PORCELAIN PROTECTED WIRING SYSTEMS 


Beers z peur 
eee va - a" erent 
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* ILLINOIS ELECTRIC PORCELAIN CO x» KNOX PORCELAIN CORPORATION * PORCELAIN PRODUCTS, INCORPORATED 


Eiadls ob 


atvobe 


PRODUCTS 


¥% FLOOR BOXES ®& WIRING SPECIA 










Easy to Install 
Flexible as to Use 


by requiring less time for installation, by giving 


write for catalog. 





Adjustable Gang Box 





Gang Box Bodies are provided with solid 
partitions to separate low and high ten- 
sion wires. Minimum height to top of 
Cover Plate is 3!/2 inches. x Bodies are 
3 inches high. 


D. G. D. P. Glass 
Insulator attached 
to No, 403 Insula- 
tor Support with 
No. 450 Wood Pin 
and Bolt 


110 “Latrobe™ 
Watertight Box 
Designed to elimi- 


nate the use of 
small screws, recep- 


470 Pipe 
Hanger 


Pipe support turns 
freely, allowing 


Latrobe Products definitely aid wartime production— 


trouble-free service—by wide flexibility as to use— 





tacle straps, filler 
plates, etc. Merely 
attach wires and 
fasten on cover 
plate. 


pipe to run paral- 
lel or at right 
angles to beam. 
Does away with 
drilling or use of 
straps. 


Check your stocks, and let 
us know your requirements 


FOR BEST RESULTS 
STOCK LATROBE PRODUCTS 
SELL LATROBE PRODUCTS 


LTIES* 








long 





"B&D" 
tached to '' Bull 


Cleat At- 


Dog" Support 
consist of a cross 
bar with necessary 
bolts and screws 
for securing "B&D" 
Cleats to Bull Dog 
Insulator Supports. 









- 












FULLMAN MANUFACTURING CO. 
LATROBE . . . PENNSYLVANIA 
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Lighting Transformers 


A new style cold cathode lighting trans. 
former has been especially designed for 
industrial applications. Capacity of 120 
miliamperes in 3000, 4000, 6000, 
12000 or 15000 volt secondaries. It is a4 
heavy duty, vibration proof unit with 


| standard conduit box for primary con- 
/ nection and built-in parallel 


electrode 
housings for direct connection of cold 
cathode tubes. Acme Electric & Mfg. 
Co., Cuba,, New York. 





ACME COLD CATHODE LIGHTING TRANSFORMER 


Flexitest Cases 


The new type FT Flexitest cases for 
panel mounting combine’a relay and knife 
blade test switches in’the same unit. Pres- 
ent standard relay elements are used and 
are mounted on a removable unit chassis. 
Test connections can be made either by 
clip leads or test plug. Test switches are 
of high capacity, self-aligning knife blade 
construction with movable blade and hinge 
jaw mounted on molded block fastened to 
case. Each circuit can be ,identified by 
cards on switch handle and a red handle 
identifies the trip circuit. Three size cases 
are available. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 




















WESTINGHOUSE FLEXITEST CASES 
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Set it to size in 


| | gO% | To thread any 1” to 2” 
RIBEID Tri-Stand Vise is really a portable workbench oo Ae pipe or conduit with the 


Q Handy Vise Models in 23 SizeS — ony: sorties me No, GSR 


steel dies for 4 sizes of 


HIS Tri-Stand, for instance, is typical of RIMMID Vises Pipe — aud they stay 
in work-and-time-saving "a It’sequipped with ™ wesuemcnacet aed | rss [ > 
a 3-size pipe bender, pipe support, tool slots and plenty [i> ” “ae 

of room for oil can and dope pot. LonGrip jaws pro- @ No time lost changing chaser 
tect polished pipe. Legs fold im for easy carrying to the - hae dico—1. setint chasers ia this 2& 
job—you can screw feet to floor but it “stays put” with- at Gee markable No. 65R assures you mi- 
out that. Ceiling brace screw is standard equipment. D4 < crometer perfect threads on 1”, 
Made also with chain vise. Strong malleable construc- b 14”, 14” and 2” pipe or conduit 


tion. Order this handy vise from your Supply House. _ by a simple 10 second change; no 
: F / extra sets of dies to bother with. 


it pays you to have this ~ F Mistake-proof workholder sets in- 

ae Vala A stantly to pipe size, no bushings 
New RIZFAID Catalog ee) Saar needed. You'll like the easy float- 
It illustrates and describes all 9 mod- ing action, because power is 
els—also fRUZAIE> Pipe Wrenches, es line from handle to chas- 
Cutters, Threaders, Reamers : : ; ers. rugged steel-and-malleable 
Screw & Pipe Extractors—all wit . . tool, os le-free, durable. As al- 

: ole : cs No. 65R és furnished ? 

typical RICAlDadvantages in work abe ts 5-Biodalbedale wayS,. = pays you to ask your S up. 


e and conduit .. . easier 
pence * & longer tool life for also as mar die stock, ply House for the RifzeaIp 


your money. Send for a copy now! No. 6: SR. 


buy RILAID Pipe ols at THE RIDGE TOOL COMPANY 
Supply Houses ver FLYRIA, OHIO, U.S.A. 








Standard or special, it’s right 


it i's d brat 


TRANSFORMER 



















Twenty successful years at designing and 
building transformers, are represented in 
every transformer you order from “Newark”. 
They've got to be good. 


A fair stock of components enables us to 
produce standard dry type transformers for 
reasonable delivery dates — perhaps sooner 
than you may expect. Check on this. 


A broad knowledge of manufacturing expe- 
dients aids us in getting out special trans- 
formers to your specifications. "Newark" has 
made a real reputation along this line. We 
tame tough transformer troubles. 


Dry type transformers in 


Type P standard or special types, 
Two to three ° 
phase —_insulafl using components of proven 


transformer, 1. 
to 10 kva. Also 


correctness and quality, in 
capacities from | to 150 kva. 
‘Phone, wire or write. Bul- 
letins on request. 


auto tran: 
1.0 te 25 kva. 


Type N 
Single phase in- 
alien” frons- 
fi , 0.050 


J to 
7.5 kve. Auto 
transform- 


kva. 


; TRANSFORMER CO. 


17 FRELINGHUYSEN AVE. 
NEWARK, NEW JERSEY 


can help your production 


Experienced engineers, skilled operators, machines and 
floor space—ready to jump in on your subcontract work. 
Established long before Pearl Harbor, this division has 
hung up new production records on general manu- 
facturing as well as electrical work. ‘Phone us — 


BIGELOW 3-5600. 
NEWARK TRANSFORMER CO., 17 Frelinghuysen Ave., Newark, N. J. 
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[FROM PAGE 134] 


Street Lighting Globe 


For street and highway lighting, this 
new smooth surface globe reduces mainte- 


nance. Smooth on the outside, the globe 


is finished on the inside with a uniform | 


pattern of rectilinear configurations, 
through which light rays are diffused hor- 
izontally. The smooth outside surface re- 
tards collection of normal dust and dirt. 
The globe is of pressed construction, re- 
sulting in uniform light distribution. It is 
available in two types, long and _ short. 
Westinghouse Electric and Manufacturing 
Company, Edgewater Park, Cleveland, 
Ohio. 
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WESTINGHOUSE LIGHTING GLOBE 


Motors 


A new line of Uni-Shell electric motors 
providing interchangeability of all motor 
types in any one frame size has been de- 
veloped. All motors are built within 
cylindrical shells of steel. In any one 
frame size, the shell dimensions, head fit, 
bolt ciréle holes, shaft size and conduit 
box mountings are identical for all motor 
types. Standard on all ball bearing motors 
is the double-row-width ball bearing which 
has a large grease reservoir and complete 
seals on both sides that are held in place 
by removable snap rings. The lubricant 
is sealed in and the dirt sealed out. Three 
grades of rotor balance are available on 
all types of Uni-Shell motors: static bal- 
ance, commercial dynamic balance and 
dynamic balance. Robbins & 


| Myers, Inc., Springfield, Ohio. 





R & M UNI-SHELL MOTORS 
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Colt Quali 


cA standard of quality built upon generation 
after generation of skilled workmanship in 
making Colt Revolvers and Automatics and 
maintained in Colt Electrical Products. 


otors 
notor 

















( et otemers CONTROLS 


COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN. 
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0 Mele Wirkmen 


GET THE MOST 
FROM TOOLS 


T takes tools —lots of them—to win a mecha- 

nized war. Every pair of pliers—every wrench 
—every hand tool that is broken on the home 
front is a break for Hitler. 

To aid experienced electricians and mechanics 
to get the most out of tools—to help train green 
hands, too—Mathias Klein & Sons have pre- 
pared a pocket-size guide containing valuable 
information on the care of tools and suggestions 
for their safe use. This is a contribution we are 
making to aid fighters on our industrial front in 
securing the long life and satisfactory service 
that is built into the quality tools they use. Mail 
the coupon below for your copy. 









ASK YOUR SUPPLIER 
Foreign Distributors: 
International Standard Electric Corporation, New York 














Mathias Klein & Sons 
3200 Belmont Avenue, Chicago, Illinois 


Gentlemen: Please send me without charge a copy of the booklet “Long Life to Tools. 


” 


PO ce tcbosnisceneckeee athehh bashensa be bw aeeshanenane 
DEP ik 6d cds nnsonseeex Se ee pap hesekeonsas aes 
CBJ. 3045 behebbs0edbseesesedeessvevees eee eT . 


‘) * om KLEINe=: & Sons 
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[FROM PAGE 132} 


Electric Drill 


A new plastic Thor 2-in. capacity elec- 


tric drill has been announced. Thor 
“armored in plastic” construction of the 
new drill, featuring double protection of 
the operating parts within an inner metal 
skeleton frame that is covered by sepa- 
rate plastic housings, provides fast drill- 
ing. It can be adapted to all types of 
heavy-duty production service in aviation 
plants, shipyards, and all other war in- 
dustries. The plastic housings of the drill— 
the field case, gear case and grip handle— 
serve as a protector armor. The drills 
measure 87% inches in length and are 
available in three speeds, 2500 rpm., 3750 
rpm. and 5,000 rpm. Independent Pneu- 
matic Tool Company, 600 West Jackson 
Blvd., Chicago, Il. 





INDEPENDENT PLASTIC DRILL 


Inspection Light 


A new fluorescent inspection light has 
been designed for use in war industries. 
This portable light is for inaccessible places 
in aircraft, ships, war tanks and other 
types of industrial applications, including 
automobiles boilers, heavy machinery. 
The light is taken apart for lamp re- 
placement by removing two screws. Com- 
bination metal light baffle and support, 
shields light from inspector’s eyes. It 
comes with standard cord plug and ballast 
box with 20 ft. of cord. Commercial 
Reflector and Manufacturing Company, 
3109 Maple Avenue, Los Angles, Calif. 








COMMERCIAL INSPECTION LITE 
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STREAMLINE TYPE 


Oil or grease front bearing. Grease gears and rear bearing. 


| Make your Fuad Ladd. . 


HESE THINGS 


CONVENTIONAL TYPE 
Grease oscillating gears and 
rear bearing. Oil or grease 
front bearing. 


LARGE CIRCULATOR TYPE 


Oil motor at both ends. Grease 
the oscillating gear. 











Always loosen clamping screws 
for directional adjustment. 
Never force by twisting guard. 


Tighten set screw in fan blade 
hub. Also tighten screws or nuts 
holding fan guard, motor case, 
and other parts. 


D 
5 cueck “ 


Accumulated dirt and dust cause 
blade unbalance, vibration and 
bearing wear. 


Make sure wires are not loose, 
particularly in plug end. When 
turning fan off, use switch in- 
stead of jerkingout plug withcord. 











FULL SPEED AHEAD 


Westinghouse is now producing 
more fans than ever—all for ship- 
board use by the Navy and Mari- 
time Service. With this experience 
added to an already outstanding 
record, Westinghouse postwar fans 
~ will set a new and higher standard 
of value. 














Always follow the manufacturer’s printed instruc- 
tions. If not at hand, obtain from distributor or 
manufacturer. Medium-grade machine oil is generally 
recommended for fans. The distributor or manufac- 
turer will advise what grease to use. Grease for 
Westinghouse fans can be obtained through your 
nearest Westinghouse distributor. 


Westinghouse vay v% Fans 
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Wire Stripper 


The “Speedex” wire strippers can be 
used for removing the insulation from any 
type of electric wire—solid or stranded. 
They are made to strip wire sizes No. 8 
to No. 30. Hardened steel, precision 
ground cutting blades strip insulation 
without marring the wire. They can be 
used as a production tool or for occasional 
spot stripping or cutting. Different size 
cutting blades are interchangeable and can 
| be obtained separately. Wood Specialty 
Mfg. Co., 919 Taylor Ave., Rockford, II. 
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é “SPEEDEX” WIRE STRIPPER 


SAFETY FACTORS | . 








| Switch 


This unit type S.P.S.T. indoor switch 
is arranged for angle iron mounting. The 
terminal arrangement permits taking off 
cables to the front, rear or top as desired, 
eliminating back connected bushings and 
studs. It conserves space in bus layouts. 
The blades have a pressure releasing de- 
vice for easy opening. The high pressure 
contacts are of the silver-to-copper type. 
Rating of this disconnecting switch is 3000 
amperes, 23 kv. Delta-Star Electric Com- 
pany, 2400 Block Fulton St., Chicago, III. 


INCREASE PRODUCTION 


When a switch fails machines stop—vital war production slows 
down, And one of the reasons for switch failure is uncontrolled 
arcing. That's why the Federal 575 Volt Rolarc Safety Switch* 
is built with special safety features to control and reduce arcing 
to an absolute minimum—and so to increase production by 
eliminating delays and accidents caused by switch failure, 


Two parallel cylindrical rollers fabricated from high arc- 
resistant material form an insulating barrier to “dam up” and 
snuff the arc. This gives the Rolarc many added advantages that 
increase switch safety and service through perfect control of 
arcing. 
Follow the leaders—for extra service and safety switch to | 


Federal. 
*100-600 Amperes only. 


For Complete Rolarc Data 


write for Bulletin 42-12. Contains 
all the essential facts on the Fed- 
eral 575 Volt Rolarc Safety Switch. 





FEDERAL ELECTRIC PRODUCTS COMPANY 


PARIS STREET NEWARK, NW. J. 










DELTA-STAR DISCONNECTING SWITCH 


Electrical Contracting, June 1943 




















ghtweight” Units * 


_. These “‘L } | 2 | 


Comply 



























































fe W.P.B. Requirements 2 
Effective|May 5th ~ 
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$. Simplest... most flexipie answer to 
ion oo — Poe ee. : 
vl every Fluorescent Lighting Need... 
can Ses : ae. 
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Til. 
MITCHELITE is making lighting history! 
This amazing new line of fluorescent fix- fi 
tures is so simple and flexible... so rugged 
and efficient... so easy and economical to in- 
stalland maintain... it completely answers 
today’s industrial lighting problems! 
FOUR BASIC MITCHELITE MODELS 
(éllustrated) ‘make it easy to solve every 
lighting situation in factory, office or draft- 
ing room. Each model can be used for both 
individual and continuous row lighting, 
for surface or suspension mounting. Wide 
range of MITCHELITE accessories and 
fittings provide for every method of mount- 
ing or hanging. 
tch MITCHELITE units are cooier oper- 
2 ating .. . have new type wireway channel 
el, ... are lighter in weight* . . . have famous 
and Lumenite non-metal reflectors with re- 
“t markably high reflection factor . . . meet 
ure all latest requirements of WPB and U. S. Shi. 
oa Bureau of Standards... are Underwriters’ Oleg ‘ 
an Laboratories and E. T. L. Fleur-o-lier Bi . 
Ill. Approved throughout. : — 
; vies ME a ee Fi oe 
Solve your fluorescent lighting problem : te Bh : 
now ... with MITCHELITE, the world’s MITCHELITE Model Né. 2078 MITCHELITE : 
finest industrial lighting fixture line! for 4-100 Watt Lamps | for 2-100 Watt | 
(2-section unit operating with ot gs 
*40-watt units contain less than 3 pounds of steel per fixture. only one Forlamp Ballast) 
*100-watt units contain less than 4 pounds of steel per fixture. 
Get FREE Catalog No. 400 
New illustrated MITCHELITE Gam 
Catalog gives complete details... 
shows mounting methods. Get 
your free copy now from your 
MITCHELL DISTRIBUTOR, 
or write to 
MITCHELL Manufacturing Company 
2525 North Clybourn Ave. ° Chicago, Ill. 
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SEND THE 
COUPON FOR 
COMPLETE 
DETAILS 


Once again, after long experimenting, 
General Electric contributes to better, more economical 
and more satisfactory fluorescent lighting. The new 
FS-40 “Watch Dog” has everything. Here are its major 
features: 
1. Average life equivalent to the life of ten 40-watt 
lamps under specified test conditions. 
2. Ends blinking and flickering by cutting out dead 
lamps. 
3. Positive lock-out with all current off. 
4. Long ballast life by eliminating current flow. 
5. Instant lamp replacement because there’s no cool- 
ing period. 
6. Conserves vital war materials. 
7. All of this means reduced costs to you. 


G-E DOES IT 
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* 
* 
*% Section G632-8 

% Appliance & Merchandise Dept. 

*% General Electric Co., Bridgeport, Conn. 

* Gentlemen: Please send additional information on your new 
* Starter to: 

* 

* 

* 


* 

Mi 

* City........ State 
* 

* 
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Voltage Tester 


This voltage tester reads like a ther- 
mometer. To use, connect the needle 
pointed test prods across any electric line 
and it automatically indicates what the 
voltage is; if current is ac. or d.c.; if 
motor, appliance, etc. connected in the line 
is open; which leg is grounded; if fre- 
quency is 25 or 60 cycles; if fuse is blown; 
excessive leakage between a motor and a 
line. Tester measures 13- by 5- by 18- 
inches. Superior Instruments Co., 227 Ful- 
ton Street, New York, N. Y. 





SUPERIOR VOLTAGE TESTER 


Plug 


The new Hopax circuit breaker plug 
provides protection for motors, power 
tools, fluorescent lighting units, etc. from 
over-load or short circuit. It automatically 
disconnects the faulty piece of equipment 
from its electric supply. The small red 
lever breaks the connection. The plug does 
not have to be renewed after the circuit 
has been broken. It is reset by raising 
and lowering the lever. The plug is actu- 
ated by heat, providing a time delay fea- 
ture that prevents interruptions. On 
normal overloads, such as sudden surges, 
this time delay feature assures that cur- 
rent will be stopped. only when conditions 
become dangerous. Hopax Industries, Inc., 
1 North LaSalle St., Chicago, Ill. 





HOPAX PLUG 
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WESTINGHOUSE BORIC ACID FUSE 


Fuses 


For outdoor power systems a new 
weather-protected intermediate duty boric 
acid fuse, which interrupts the circuit to 
the faulted equipment, and isolates the 
fault from the feeders with a complete 
180° air break is announced. In the new 
DBA-1 fuse the blown fuse unit is dropped 
out of the circuit after the fault current is 
interrupted. Other features are the “de- 
ion” boric acid arc quenching action and 
the sleetproof ejector mechanism for all- 
weather operation. It is available in volt- 
age ratings from 7.5 kv. through 69 kv. 
It is applicable in utility and industrial 
high-voltage power systems for protecting 
power transformers, feeder-circuit section- 
alizing, distribution transformers, high 
voltage capacitors and potential transform- 
ers. Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa. 


EXECUTONE COMMUNICATION SYSTEM 


Communication System 


This central control master station is 
now equipped with an annunciator selector 
having a buzzer and name tabs which 
illuminate to identify incoming calls. Built 
into a detachable base which can be re- 
placed with larger-capacity selectors for 
future expansion, this new unit. enables 
the user to talk individually up to eleven 
other remote stations in the system, or 
page them all simultaneously. Likewise 
any other station in the system can signal 
and register its call on the master sta- 
tion’s annunciator selector. A manual 
buzzer, which sounds to signal that an- 
other station is calling, can be cut off dur- 
Ing conversations by flipping a toggle 
Switch. Executone, Inc., 415 Lexington 
Avenue, New York, N. Y. 
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“MEGGER” Practice! 
have our Pocket Manual ng Bie No. 1420-EC 


Do you free copy of 


If not, write for @ 


JAMES G. BIDDLE CO. 


1211 13 ARCH ST. ° PHILADELPHIA, PA. 


MEGGER 


Insulation Testers, Ground Testers and Ohmmeters 
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“TRAE Til 


#@* Contractor friends will 
recognize their participation, 
too, in the war-time conversion 


to essential activities of all our 





industry groups. In making the 
public conscious that industrial 
Electrical Maintenance is a vital 
war service, we hope to give the 
men so engaged the special rec- 


ognition that is their due. 


General Cable Corporation Sales Offices: Atlanta, 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, 
Detroit, Houston, Kansas City (Mo.), Los Angeles, 
New York, Philadelphia, Pittsburgh, Rome (N.Y.), 
St. Louis, San Francisco, Seattle, Washington (D.C.) 
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This advertisement appears in the May 25th issues of 

The New York Times, Chicago Tribune, St. Lours Globe Democrat, San Francisco Examiner, 
Washingion Post, Philadelphia Inquirer, Los Angeles Examiner, Dallas News, Boston Heraid 
Traveler, Cleveland Plain Dealer, Detroit Free Press, Seattle Post Intelligencer, Buffalo Couricr 
Express, Pittsburgh Post Gazette, Kansas City Star—and in the May 29th issue of Business Week. 
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WPB ASKS SECOND 
FLUORESCENT INVENTORY 


Manufacturers and distributors of fluores- 
cent lighting fixtures are required by War 
Production Board to file a report showing 
inventories of complete fluorescent light- 
ing fixtures manufactured before June 2, 
1942, on hand as of May 28, 1943. This re- 
port must be filed on Form WPB-1066 
which was mailed direct to all persons who 
filed Form PD-499 in June of 1942, and 
which is also available in WPB Field 
Offices. 

In addition to reporting inventories of 
complete fluorescent lighting fixtures, space 
is provided on Form WPB-1066 for re- 
porting fabricated parts for non-industrial 
type fluorescent lighting fixtures, which 
parts were manufactured before October 
19, 1942. 

Form WPB-1066 differs from the June 2, 
1942 inventory form PD-499 in that the new 
form requires an inventory of all fluores- 
cent lighting fixtures manufactured before 
June 2, 1942, whereas form PD-499 did not 
require holders of less than 25 complete 
fixtures to list their inventories. 

This inventory information is desired so 
that purchasers holding a preference rating 
of B-2 or better as required by Limitation 
Order L-78 may be directed to such inven- 
tories for their non-industrial fluorescent 
lighting fixture requirements in order to 
secure quick delivery and in the interest 
of conservation of critical materials which 
would otherwise be used in the manufac- 
ture of new fixtures of similar types. 

Instructions accompanying Form WPB- 
1066 are as follows: 

1. Each manufacturer, assembler, whole- 
saler or retailer of fluorescent lighting 
fixtures who has in his stock, regardless of 
ownership, 40 watt or larger complete 
fluorescent lighting fixtures manufactured 
before June 2, 1942, and/or completely 
fabricated parts manufactured before Octo- 
ber 19, 1942, shall furnish an inventory on 
this form showing quantities of such fix- 
tures and/or parts which are in his stock. 
2. This form shall be filled out and one 
copy mailed on or before May 31, 1943, to 
the War Production Board, Building Ma- 
terials Division, Lighting and Fixtures Sec- 
tion, Ref. L-78, Washington, D. C. 

3. Inventories may be combined on this re- 
port for all locations for those firms having 
inventories in more than one location. 

4. “Complete Fluorescent Lighting Fix- 
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ture” means any new 40 watt or larger 
fluorescent lighting fixture which is for 
_sale and was manufactured and assembled 
“before June 2, 1942, complete with all com- 
ponent parts except fluorescent lamp or 
lamps so that it is ready for shipment and/ 
or installation. 

5. “Completely Fabricated Parts” means 
any component part of a non-industrial type 
fluorescent lighting fixture which was man- 
ufactured before October 19, 1942, and is 
ready for assembly into a non-industrial 
type of fluorescent lighting fixture. 


NECA REPORTS MRO 
AMENDMENT 


As the result of conferences between 
NECA and WPB, the CMP Regulation 
No. 5, Maintenance, Repairs and Oper- 
ating Supplies, has been amended to provide 
that any person engaged in the business of 
doing maintenance or repair work for 
others, may use the same allotment symbol 
_and preference rating to obtain materials 
needed in the performance of the work 
which his customer would be entitled to 
use if the customer did the work himself. 
This amendment will simplify the relations 
between the electrical contractor and his 
customer on maintenance or repair work, 


NEWTON RECEIVES 
McGRAW AWARD 


John M. Newton, president of the Oakes 
Electrical Supply Company, Holyoke, 
Mass., received the James H. McGraw 
Award Wholesalers Medal for 1942 at the 
spring meeting of the National Electrical 
Wholesalers Association in Buffalo, May 
26. The presentation was made by S. B. 





(40 watt or larger) manufactured befor 
volt, 60 cycle alternating current. 


I List below May 28, 1943 stock of all complete fluorescent lighting fixtures 


e June 2, 1942, for operation on 110-125 





TYPE 


Quantity 





1/40 


2/40 | 3/40 | 4/40 | 1/100 | 2/100 | Other* 
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(Surface mounted shielded 









































s (Surface mounted unshielded 
6 (Pendant mounted shielded 
= (Pendant mounted unshielded 
*Describe 








Industrial includes all direct lighti 
designed to control the light and to 
nation of manufacturing areas. 


II List below May 28, 1943 inventory of c 
type fluorescent lighting fixtures man 
parts are for assembly into 40 watt or 
lighting fixtures. 


(Attach separate sheet if more space is required) 


ng type fixtures equipped with reflectors 
shield the tubes, suitable for the illuri- 


ompletely fabricated parts of non-industrial 
ufactured before October 19, 1942, which 
larger non-industrial type fluorescent 












































End Other 
Chassis | Plates | Liners Stems | Canopies | Louvers Parts* 
2/40 Watt 
4/40 Watt 
All Other 
*Describe 








the best of his knowledge and belief. 





(Name of Company) 





(Date) 





(Attach separate sheet if more space is required) 
III The undersigned certifies that the above information is —_— and correct to 


Section 35(A) of the United States Criminal Code, 18 U.S.C.A. @0, makes it a 
criminal offense to make a false statement or representation to any department 
or agency of the United States as to any matter within its jurisdiction. 





(Signature of Authorized Official) 





(Title) 








FACSIMILE of fluorescent inventory 


form. Copies of WPB-1066 may be 


obtained from WPB field offices. 
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WESCO speeds “oasis" in desert 


5-Way Phone Call Rushes 3 oe 
740 Miles in 24 Hours to Parched Camp 


4:45 P. M.—teletype from Army Camp in desert to 
Wesco House—‘‘Rush immediately 3—15 KVA Transformers 
for water pumping system.” 5 P. M.—phone ca//—"“'Trans- 
formers must reach the camp within 24 hours.”’ Within a few 
minutes Wesco located three transformers of the proper size 
but not of the exact characteristics specified. 


Wesco immediately set up a 5-way telephone conference 
including the Army camp, Army Engineers office, electrical 
contractor, transformer manufacturer, and Wesco. The con- 
ference approved the transformers for the job and the 400- 
mile freight shipment to Wesco started that night. Arriving 
early next morning the transformers were loaded on a truck 
for the remaining 340-mile race across the desert and were 
at the camp, 740 miles from “home”’, less than 24 hours after 
Wesco received the order. 

Scores of other examples attest the quick thinking, initiative 


and speed Wesco applies to war problems. Come Victory, 
this service will again aid industry and business everywhere. 
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Westinghouse Electric Supply Co. 


130 VARICK STREET * * + NEW 


A NATIONAL DISTRIBUTING ORGANIZATION: WITH 


3 Electrical Contracting, June 1943 





YORK, N.Y. 


80 BRANCHES 


San i at aa eb 





d Sales and en. 

















143 











il 


ae 
MOTO; Fz START! 
Br APACITS 





@ Handy Aerovox listings of both 
the exact-duplicate and the so- 
called universal types, facilitate 
the selection of the RIGHT capaci- 
tor for any standard capacitor- 
start refrigerator motor. 


Your local Aerovox jobber stocks 
both exact-duplicate and universal 
types for your convenience. 


e Ask Our Jobber... 


Ask for the latest Aerovox catalog listing 
motor-starting capacitators. Or write us 


E awa 


SEROVOX CANADA LTD.. Hamilto 


100 Varich St. N Y., Cable ‘ARLAB’ 


In Canud 
EXPORT: 
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Electrical World, in 


Williams, editor of 


| behalf of the Committee of Awards. The 
citation reads: 
“It has been said that circumstances 








| to those 


make a man which is but another way of 
saying that in times of great emergency 
great personalities emerge to whom people 
instinctively turn for leadership. They 
generally are simple and forthright folk, 
imbued with an innate sense of right which 
gives them the courage to persevere when 
one of lesser faith would falter. Such a 
man is John M. Newton, president of 
the Oakes Electrical Supply Company of 
Holyoke, Massachusetts. When clouds of 
war in Europe began to threaten our na- 
tional security, the electrical wholesaling 


industry turned to him for guidance by 
electing him chairman of the Nationa! 
Electrical Wholesalers Association. He 


may not have had a full realization of the 
great personal sacrifice in time and money 
that would attend his acceptance of the 
office but throughout his administration 
and afterwards he never let it deter him 
from the mission of helping his country to 
get from his industry the greatest possible 
benefit to the national defense and then the 
war effort. At a time when his business, 
an independent electrical wholesaling com- 
pany, could least afford to share him he 
took upon his shoulders the great problem 
of his industry, namely the demonstration 
guiding our defense effort in 
Washington of the essentiality of electrical 
wholesalers. Under his direction the Na- 
tional Electrical Wholesalers Association 
assisted the government with personnel 
procurement and in*the discussion which 
surrounded the drafting and issuing of pri- 
ority orders and regulations. It was his 
tenacity, judgment, integrity, homespun 








MEDALIST John M. Newton 


philosophy and good humor more than 
any other one thing that was responsible 
jor the opportunity given to the electrical 
wholesalers to take such an important part 
in the war effort. For this contribution 
to his country and to his industry, the 
judges have awarded to him the Whole- 
salers Medal and Purse for 1942, given 
under the James H. McGraw Award.” 

The judges who selected Mr. Newton 
for the Award were Walter J. Drury, 
Graybar Electric Co., New York; 
Fisher, Westinghouse Electric Supply Co., 
New York; L. E. Latham, E. B. Latham 
& Co., New York and L. M. Nichols, Gen- 
eral Electric Supply Co., Bridgeport. 


NEMA COMMITTEE REVIEWS 
LIGHTING MATERIAL ECONOMY 


Each individual lighting source has dis- 
tinctive characteristics‘ which can be used 
in the conservation of critical materials, 
depending upon the structure itself, its use 
and occupancy, as well as upon the in- 











"My Gaud, Gertie—a Man!" 
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) ELIMINATE DANGEROUS MAINTENANCE.. CARRY CURRENT FOR LIGHT, TELEPHONE OR POWER TO 
COSTLY EXTENSION CORDS WITH PLUGMOLD OFFICE MACHINES AND PRODUCTION UNITS WITH “PANCAKE” 


HOW WirEMOLD CAN HELP YOU 


step UP efficiency .. REDUCE maintenance in plant and office 


Wiremold literature . . . including engineering @ Available on suitable priority, 
installation data sheets and our detailed Catalog Wiremold Surface Metal Raceways conform to 
Wiring Guide . . . is full of helpful ideas for Fedéral Specification W-R-32. Listed by Under- 
electrical maintenance men. Sent free, of course. writers’ Laboratories. 

on request. 


The Wiremold Company Dept. EC-6, Hartford 10, Conn. 




















EXTEND OR RELOCATE WIRING FOR BETTER USE SIMPLIFIED, EASILY INSTALLED WIREMOLD “3000” 
LIGHT WITH WIREMOLD RACEWAYS AND FITTINGS WIRING SYSTEM FOR GROUPED BRANCH CIRCUIT FEEDERS 


. 

*e. "i 
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CONNECT TO NEWLY INSTALLED MACHINES QUICKLY AND EASILY INSTALL HIGH-EFFICIENCY FLUORESCENT LIGHT 
WITH WIREMOLD “3000” INDUSTRIAL MULTI-OUTLET SYSTEMS “WITH SIMPLIFIED WIREMOLD LINE-O-LAMP SYSTEMS 
Electrical Contracting, June 1943 145 














J vied TIME-SAVING FEATURES OF 


J-M TRANSITE DUCTS-- NO. 1 






















There's no lost motion assem- 

bling Transite Ducts. Harrington 

Couplings eliminate screwing or 

threading . . . go together quickly 
.. drive up tight. 

Transite’s smooth, slick bore 
means rapid cable pulls. Because 
Transite Ducts are light in weight, 
they are easily handled. And on the 
job, theirasbestos-cementcomposi- 
tion assures complete fire-safety, 
unusual resistance to corrosion. 
For details, write for brochure 
DS-410. Johns-Manville, 22 East 

40th Street, New York, N. Y. , 








ON EXPOSED LOCATIONS, Transite Ducts 
essure permanently low maintenance. Their 

position is lly re- 
sistant to weather, smoke and fumes. 














JM Johns-Manville 


TRANSITE DUCTS 


TRANSITE CONDUIT .. . for exposed work and for installation under- 
ground without concrete encasement. 


TRANSITE KORDUCT .. . for installation in concrete. Thinner walled, 
lower priced, but otherwise identical with Transite Conduit. 
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genuity of the lighting engineer according 
to a report by the General Technical 
Committee of Industrial and Commercial 
Lighting Equipment Section, of NEMA, 

The report stated that no one single 
light source or single lighting system 
satisfies all lighting problems of industry, 
nor do the amounts of critical materials 
involved indicate that a single type of 
light source can be universally applied 
with full consideration to the conserva- 
tion of critical material. 

The following sources were considered 
by measuring the weight of the various 
critical materials used in both the wiring 
systems and the proper approved equip- 
ment including such factors as efficiency, 
depreciation, power factor correction, etc.; 
two-lamp 40-watt fluorescent units, three- 
lamp 40-watt fluorescent units, installed 
singly and continuously end-to-end, two- 
lamp 100-watt fluorescent, four-lamp 100- 
watt, 400-watt mercury, steel and glass 
enclosed, 500 and 1000-watt incandescent 
with glass reflectors, 500 and 1000-watt 
incandescent with porcelain enamelled re- 
flectors, as well as other combinations, 

Each of these light sources when in- 
stalled in proper equipment is a tool of 
the lighting engineer in providing ade- 
quate illumination for the difficult visual 
task of high war production with the use 
of a minimum amount.of critical materials 
depending upon the ingenuity of the light- 
ing engineer in taking advantage of con- 
trollable factors provided by the structure 
itself, its occupancy and the disposition 
of various components of any given sys- 
tem, it was stated. 


ROCKY MOUNTAIN 
INSPECTORS MEET 


Problems peculiar to the electrical con- 
tracting business were presented, dis- 
cussed and at least partially solved at 
the Ninth Annual School for Electrical 
Inspectors, conducted in Denver under 
auspices of the Rocky Mountain Chapter, 
Western Section, International Association 
of Electrical Inspectors. 

The event drew inspectors, contractors, 
electric utilities personnel, wholesalers and 
manufacturers’ representatives from four- 
teen cities in five states—Colorado, 
Wyoming, South Dakota, Indiana and 
Illinois. Despite serious handicaps im- 
posed by transportation restrictions, at- 
tendance was normal. 

Victor H. Tousley, field engineer NFPA, 
Chicago, explained interim amendments to 
the code and disclosed that critical mate- 
tials shortages had already been discov- 
ered by the electrical industry and emer- 
gency machinery set up for distribution 
long before government agencies en- 
tered the picture with plans for conserva- 
tion and estimates of stock piles. 

Tips on the availability of critical mate- 
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rials, and information on procedure to 
obtain them were given by Austin Dun- 
ham, district manager of the Anaconda 
Copper Company. He pointed out the 
need to specify individual conditions in 
applying for priorities; why certain mate- 
rials cannot be obtained, and what pro- 
portion of actual needs are available. 

Marion M. Wilson, retiring chairman 
of the Rocky Mountain Chapter, exempli- 
fied the importance of expert guidance 
in electrical matters by citing a $2,000,- 
000 loss suffered by a community whose 
industrialists and municipal officials re- 
jected the services of a delegation of 
Inspectors. 

Victor C. Moulton, president of the 
Western Section, IAEI, and secretary- 
treasurer of the Rocky Mountain Chapter 
announced that all members of the or- 
ganization in the nation’s armed services 
will be carried free of charge for the 
duration, and receive all literature and 
communications on request; he regretted 
that Code standards, built up by half a 
century of effort, are being torn down by 
war necessities, and urged that IAEI’s 
objective be a return to pre-Pearl Harbor 
standards as rapidly as conditions will 
permit. 

At conclusion of the two-day school, 
the Rocky Mountain Chapter elected new 
officials as follows: Charles B. Farrah, 
Denver, chairman; W. C. Quandt, Pueblo, 
first vice chairman; V. D. Markham, 
Colorado Springs, second vice chairman. 
V. C. Moulton, Denver, was re-elected 
secretary-treasurer. Marion M. Wilson, 
by virtue of his past chairmanship, be- 
came a member of the executive com- 
mittee; Tom McKay, Colorado Springs, 
was elected to the committee, to replace 
V. D. Markham who became 2nd vice 
chairman. 


GOPHER CONTRACTORS 
REVIEW WAR PROBLEMS 


After better than a year of experience 
under wartime restrictions, more than 125 
Minnesota electrical contractors met at 
the Hotel Nicollet, Minneapolis, to ex- 
change ideas, seek solutions to immediate 
problems and discuss future and postwar 
possibilities. They assembled with more 
than 300 other electrical industry repre- 
sentatives at an Electrical War Confer- 
ence, April 26-27, sponsored by 11 differ- 
ent organizations and coordinated through 
the North Central Electrical Industries 
group. 

An all-inclusive program followed the 
pattern of individual sessions for each or- 
ganization with several general meetings on 
current problems affecting all phases of the 
electrical industry. 

The annual meeting of the Minnesota 
Electrical Association, composed of con- 
tractors and dealers outside of the Twin- 
Cities area, was the opening gun of the 
contractor activities. Floor discussions 
at the round table portion of the meet- 
ing centered around rural wiring prob- 
lems and the service, maintenance and 
repair of farm electrical equipment. The 
necessity of carefully designing farm elec- 
trical systems to provide the greatest pos- 
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HERE’S ONE ANSWER 
to this problem... 


This new folder 
tells the whole story. 
Send for it! 


Because most plants operating today 
were designed for peacetime, daylight working sched- 
ules, their lighting equipment is inadequate for night work! 

The folder illustrated gives one answer to industry's 
problem of re-lighting. Silv-A-King’s new fluorescent 
reflectors of non-critical, metal-saving Silv-A-Tex are 
durable, efficient, inexpensive, and available for prompt 
delivery. For complete descriptions and specifications of 
Silv-A-King “Victory” units, write for a copy of “Cata- 
log 43-V” today! 





BRIGHT LIGHT REFLECTOR COMPANY, INC. 
1033 Metropolitan Avenue, Brooklyn, N.Y. 
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1, “So my young- 
ster says fo me, | . 
“Pop, what are you he 2. “1 wish my 
doing to win the |’ kid would ask 
war?’ *’ simple questions 
like that.” 
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3. “Yeah, that was 
easy. All you had 
fo say was we're 
the guys...” 





4, “... who keep 
electrical appara- 
tus on the job for 
steady war pro- 
duction.” 


5. “You fellows 
talk too much. 
Hurry up with those 
jobs so | can put a 
‘ red coat on them.” 


PROTECTING 
ELECTRICAL APPARATUS 
FOR LONGER LIFE 


There’s a G-E Insulation for Every Need 


These are only 5 of a complete line of insulation 
materials designed for service under all conditions. 
For detailed information, write to Section M633-8, 
Appliance and Merchandise Dept., General Elec- 
tric Company, Bridgeport, Conn. 


GENERAL { ELECTRIC 
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sible productive capacity under the pres- 
ent 75 pound limitation on copper was 
stressed, as was the importance of thor- 
oughly understanding priorities and price 
regulations affecting installations of new 
systems and extensions to existing ones. 

At the business session the following 
officers were elected: president, Eric G. 
Nylund, Duluth; vice-president, Leo P. 
Kemp, .Winona; secretary-treasurer, Wm. 
A. Ritt, St. Peter. Members chosen for 
the Executive Committee for 3-year 
terms include: Edw. Karst, Fergus Falls; 
Moreau Bailey, Albert Lea; Ole Hagen, 


| Detroit Lakes; and L. E. Shaffer, Pipe- 





stone (retiring president). Directors to 
the Minnesota Electrical Council, from 
various sections of the state are: South- 
ern—Wnm.,. A. Ritt, St. Peter; Western— 
Sam Newstone, Montevideo; Central— 
John Ellenbecker, St. Cloud; Northwest- 
ern—Edw. J. Micka, Hibbing; and North- 
castern—-Wm. S. Johnson, Duluth. 

The second contractor session was the 
annual meeting of the Minnesota Electrical 
Council which dealt primarily with con- 
tractor experiences in war plant work. 
Heading the program was Donald F. 
Kehne, president of the St. Paul Electri- 
cal Contractors Association and vice-presi- 
dent of the Council. Don related his ex- 
periences in doing electrical work in war 
plants and specifically emphasized the use 
of instrument surveys to assure the great- 
est possible utilization of the existing 
electrical system and equipment. August 
Eckel, Middle West Editor, Electrical 
Ceutracting, outlined the present trends 
in electrical system: design in line with 
critical material conservation, the need 
for adequate maintenance and the ultimate 
post-war opportunities and reaction toward 
more adequacy, more safety protection, 
better workmanship and the return to pre- 


| war standards of electrical construction. 
| Speaking from a legal standpoint, D. M. 


Wakefield, Attorney for the Council, cau- 
tioned against casual reading of govern- 
ment regulations and haphazard analysis 
and interpretation thereto. A working 
knowledge of the regulations, a careful 


| analysis and application to contractors’ 





operations and an accurate set of records 
are essential, he warned. 

Held as an integral part of the Confer- 
ence was the annual meeting of the Minne- 
sota Electrical Inspectors Association. The 


| major portion of the meeting was devoted 


to reports from the field inspectors on 
farm wiring safety problems under war- 
time copper restrictions. A War Emer- 
gency Supplement to the 1940 Edition 
of the Minnesota Farmstead Wiring Regu- 
lations was presented for the inspectors’ 
guidance on future farm wiring, effective 
for the duration of the critical material 
shortage. At the business session the 
following officers were chosen: president, 
Walter H. Hackett; vice-president, W. L. 
Wadsworth;  secretary-treasurer, Glenn 
Rowell—all from Minneapolis. Those 
elected to the Board of Directors are: 
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Owatonna ; 
Oscar Savig, St. Cloud. 

Conference delegates found the answers | 
tu many of their perplexing priorities 
and price problems at a special session | 
led by a panel of leading Twin-Cities 
experts in these respective fields, All 
industry-sessions on post-war planning 
dealt with such topics as electronics; | 
germicidal lamps; power on the farm; | 
freezing, brining and dehydration of foods ; 
electric appliances and overloaded house 
wiring. Speakers on these subjects in- 
cluded T. E. Johntz, General Electric 
Company; George Payton, Westinghouse | 
Lamp Division; Dean C. H. Bailey, Di- | 
rector Department of Agriculture, Uni- | 
versity of Minnesota; J. D. Winter, 
University Farm School; Paul McCracken, 
Economist, Federal Reserve Bank, Min- 
neapolis; and A. E. Schanuel, National 
Adequate Wiring Bureau, New York. 


a Coe be ae | FOR LONGER LAMP LIFE and INCREASED LIGHT OUTPUT* 


NECA CONFERENCE 
IN CHICAGO 


A conference of NECA members was | 
held at the Palmer House in Chicago on | 
June 6 to tackle the job of cooperative 
planning for new opportunities in war 
service, | 

Discussion of new fields of service in | 
shipbuilding and industrial maintenance | 

} 
| 


were under the direction of leading con- 
tractors and representatives of the Mari- | 
time Commission, Navy Department and 
W PB. 


FRACTIONAL HP. MOTOR 
REPLACEMENT PLAN | 


The Fractional Horsepower Motor In- | 
dustry Advisory Committee discussed in | 
detail the special problem of motor servic- | 
ing of essential appliances and recom- | 
mended that adequate revolving stocks of 
standard motors of various types be main- 
tained throughout the country for ex- | 
change replacement. From three to five | 
thousand standard motors are needed, the | 
committee stated, to replenish existing | 
stocks and insure prompt replacement 
service. Under the plan recommended a 
burned out motor would be exchanged 
for a reconditioned one, and the old 
motor would be repaired and put in the 
replacement pool for further service. 
Standard fractional motors are used on 
essential appliances, including washing 
machines, pumps, domestic refrigerators, 
and coal stokers. 


STANDARDIZATION OF SMALL 
INSTRUMENTS 


Many small electrical instruments used 
in radio and radar, such as voltmeters | 
and ammeters, can be reduced by standard- | 

} 
‘ 





ization from sixty varieties to one or two, 
according to the Electrical Indicating In- 
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CUSTOM ad 


Drecision BUILT 
BALLASTS 





Superior Custom and Precision Built Ballasts 
for stock items are giving users approxi- 
mately 25% additional lamp life and in- 
creased light output by retarding the black- 
ening of the lamp ends. The successful oper- 
ation of Superior Ballasts is due to exclusive 
patented features developed to overcome 
the common faults of competitive ballasts of 
similar design. The entire ballast-manufac- 
turing process is under one roof—in Superior’s 
new Chicago plant...and there is a Superior 
Ballast to fit every type of fluorescent unit. 





A few users: 
— — Mitchell Mfg. Co. 
b Westinghouse 
- Elec. Supply Co. 
General Electric 
Supply Corp. 
Graybar Electric 
Company, Inc. 
Ruby Lighting Co. 
Progress Mfg. Co. 
Electro Mfg. Co. 
Lighting Products 
Corp. 
American Fluor- 
escent Co. 
L. J. Segil & Co. 
Solar Lighting Co. 
Van Dyke 
Industries 
% EXPERIMENTAL LABORATORIES where temperature runs and 
WAVE-FORM ANALYSIS are thoroughly made. Here Superior prod- 
ucts are designed, tested and proven under actual operating conditions. 
A Superior oscilloscope wave-form showing true power saving wave- 
form produced by Superior’s exclusive patented feature ot design. 
Competitive oscilloscope wave-form produced by com- 
petitive ballasts of similar design. This demonstrates ap- 
proximate 25% loss of power and light output resulting 
in blackening of lamp ends and shortening of lamp life. 









WRITE FOR NEW DESCRIPTIVE CIRCULAR 


[eo] ELECTRICAL 
INDUSTRIES 








FLUOR-O-CONTROL, QUALITY CONDENSERS, ELECTRICAL TRANSFORMERS AND SOLENOID WINDINGS OF ALL TYPES 


DEPT. A — 2614 W. NORTH AVE., CHICAGO, ILLINOIS 
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A BENDER FOR ANY JOB 


@ There’s a Greenlee Bender for any of 
your bending jobs. Small hand benders 
and powerful hydraulic benders for con- 
duit, pipe, and tubing from 14 to 44-inch 
size. Greenlee Hydraulic Benders are 
easily operated by one man...save the 
cost of many manufactured bends and 
fittings . . . are compactly built in one unit 
...and are easily carried to the job and 
set up. The No. 770 Bender, shown here, 
will bend 114 to 3-inch pipe while the 
No. 775 Bender will handle 3 to 44-inch 
material. 


es or G 
| SEND FDU aro 33-E 


e Write for free copy 
of this valuable = 
ence and buying - ¢ 
he complete line © 


t 
sah ‘ools for the 


Greenlee T 
Flectrical worker. 











PULL CABLE 
EASIER AND FASTER 


@ The Greenlee Cable Puller will save 
many hours of work when pulling in 
cable. This handy tool clamps right on 
to the conduit through which cable 
is pulled ...is easily carried to the job 
...can be set up in a jiffy...and is 
easy for one man to operate with one 
or two hand cranks. This cable puller, 
with a maximum pull of 7500 pounds 
and with two speeds, can be clamped 
to 2 to 5-inch conduit. 


ENLARGE HOLES without 
drilling, reaming or filing 


@ Greenlee Knockout Punches and 
Cutters will enlarge holes in metal up 
to %-inch thick without long tedious 
drilling and filing. A 
Knockout Cutter or 
Punch is inserted in a 
knockout ora small drill- 
ed hole, a few turns of 
the drive nut with an 
ordinary wrench, and a 
hole up to 3% inches can 
be cut in 1% minutes 
or less. 





GREENLEE TOOL CO. 


1746 COLUMBIA AVENUE e ROCKFORD, 


ILL. 
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strumertt Industry Advisory Committee. 

The adoption of American War Stand- 
ards will facilitate the production of in- 
struments, many of which will become 
interchangeable. It also will simplify 
depot stocking and replacements. 

It was said that simplification should 
not include the elimination of special scale 
markings, because switchboard and port- 


| able instruments are produced in small 


numbers and special scale markings do 
not disrupt the routines of manufacture. 
Such markings are functional rather than 
decorative. 








L-221 AMENDED 


A number of changes have been made 
in the provisions controlling production 
and delivery of electric motors and gen- 
erators by General Limitation Order L-221 


| as amended by WPB. 


Among the changes made are the fol- 
lowing : 

The definition of electric generators cov- 
ered by the order is changed to exclude 
certain high-powered generators now con- 
trolled by WPB’s Power Division. 

Operating spares are excluded from the 
restrictions on idle equipment but such 
spares are limited to the amount specified 
in the order that any one person can 
hold and still be permitted to purchase 
new motors. 

Reference is made to the services per- 
formed by the Used Equipment Section in 
assisting purchasers to locate used motors 
or generators. 

Restrictions on the types and designs 
of motors and generators that may be 
manufactured and delivered are changed in 
minor respects. 

The certification submitted by the dealer 
is simplified and the standard form adopted 
is attached to the order in Appendix A. 

Purchases of motors by the Maritime 
Commission for use on shipboard are ex- 
empted from the order. Under the previ- 
ous version of the order only purchases of 
above deck motors were exempted. 

Coincident with the publication of the 
amended order, the War Production Board 
issued Interpretation No. 1 of L-221 clas- 
sifying floating dry-docks as_ vessels. 
Under the terms of the order, electric 
motors and generators for use on any 
vessel are exempted from the limitations 
and restrictions imposed. 


ARROWHEAD ELECTRIC 
AWARDED ARMY-NAVY ‘‘E” 


The Arrowhead Electric Company, en- 
terprising Duluth, Minn., electrical con- 
tracting firm has the distinction of being 
one of the first electrical contractors to 
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be awarded the coveted Army-Navy “E” 
pennant for excellence in production. This 
signal honor culminated more than a year 
of ship wiring activities for W. S. John- 
son, owner and manager of the firm. 

Founded in 1934 with three employees, 
Arrowhead Electric steadily expanded un- 
til at present it has 91 men and women 
in the organization. When a shipbuild- 
ing boom hit the Duluth-Superior area, 
Bill Johnson began wiring several of the 
shipyards engaged in building coast guard 
patrol vessels and sub-chasers. He took 
a crack at wiring the ships themselves 
and did such an outstanding job that gov- 
ernment officials felt suitable recognition 
should be given the firm. 

The award was made at impressive 
ceremonies at the Shrine Auditorium, Du- 
luth, on April 28. In _ presenting the 
award, Commander A. Lawton Ford, U. 
S. Coast Guard, Captain of the Duluth- 
Superior Port, noted that the Army- 
Navy “E” award stands not only for “ex- 
cellence” in production, but for “expecta- 
tion” of even greater achievement in the 
future. He also commented, “The high 
quality of the electrical installations made 
by the Arrowhead Electric Company 
have stood the test of battle, time and 
time again.” In accepting the award W. 
S. Johnson expressed the appreciation of 
his organization and promised, “. . . we 
will continue to do our utmost to pre- 
serve the faith you have in us.” The pen- 
nant was then turned over to Edna Lar- 
son, head of the office staff, E. R. Sawyer, 
superintendent of construction and Gordon 
Adams of the engineering staff. Edward 
Oven accepted the “E” pins for the em- 
ployees which were presented by Major 
John Buxton, Fort Snelling, after he had 
read the citation. 

Three previous Army-Navy “E” awards 
were made to Duluth shipbuilding firms. 


FARMERS T0 GET 
MAINTENANCE SUPPLIES 


The Farm Machinery and Equipment 
Suppliers Committee of WPB has offered 
its assistance in alleviating the squeeze on 
repair and installation parts. The com- 
mittee is well aware of the importance of 
a readily available supply of such sup- 
piementary equipment as small motors, 
wires, fittings, connectors, etc. needed for 
the installation and repair of farm equip- 
ment. 

The installation and repair of milking 
machinery, farm water systems, conveyors, 
electric fences, etc. must not be held up 
in the delay of securing necessary supple- 
mentary supplies, if the farmer is to meet 
the food production goals set for him. 

The Electric Fence Controller Commit- 
tee has pointed out that an appreciable 
saving in labor and material has been 
effected by the use of electric fences on 
farms. Electric fences require less labor 
for building maintenance than ordinary 
farm fences and use only one strand of wire 
instead of three or four. 

It was suggested that 1943-44 quotas 
for the manuiacture of electric fence con- 


Electrical Contracting, June 1943 





SIGNS* 
OF 
LONG 
LIFE 
| 





Fixtures, 


diately. 


1113 


Reg. U. 8. 
Pat. Off. 













Fostoria-Artkraft Fixtures. 

Artkraft licenses with other fixture manu- re 
facturers also will be announced soon, Those 
who have not as yet investigated the Artkraft re 
license proposition are urged to do so imme- 


Write for Circular F 102. 


WHOLESALERS: FIXTURE MANUFACTURERS: Write for details 
w 


rite for our proposition. on 
ARTKRBRAFT 

HOT CATHODE FLUORESCENT LIGHTING DIVISION 

THE ARTKRAFT SIGN CO. 


Rated 5000 to 
6000 hours. 


Per Artkraft resonant 
starting eliminates 


this trouble-ma 


as ta pee Corrugated mesh ribbon 


filament holds 


of emissive compound. Con- 
trol of primary voltages 
prevents rapid discharge. 





Gives efficient 
85 to 135 volts. 
used on 220- 


systems, single or three-phase. 
Cannot short circuit the line. 


ARTKRAFT Hot Cathode Fluorescent 


Lighting Systems are now available blackening or darkening in the light column, 
through the manufacturing and dis- resulting in a brighter, cleaner lamp. 


tributing facilities of: 


EDWIN F. GUTH COMPANY 
F. W. WAKEFIELD BRASS CO. oe 
FOSTORIA PRESSED STEEL CRP. 

These companies will merchandise the Art- 
kraft Systems under the name of Guth-Artkraft 
Wakefield-Artkraft Fixtures, and first cost. Radically reduced maintenance cost. 
Lamp replacements are less frequent, starter 


E. Kibby St. 


. Can also be 


reflector or lamps. 


unknown, man-hours saved by making these 


Field Tested Under Adverse Conditions for 


“LONG LIFE” * 









EXCLUSIVE 


WITH 


ARTKRAFT 


HOT CATHODE 


FLUORESCENT 
LIGHTING 











ker. 


abundance 








plus 
these 
additional 
features 


operation at 


and 440-volt 


Artkraft's exclusive cathode design reduces 


100%, POWER FACTOR at rated voltage. 
98% or over within 85- to 135-volf range. 
“Easy Mount" luminaire allows instant re- 
oval without tools, for cleaning non-ferrous 
Stroboscopic (Flickering) Effect Reduced. 
More light for the same current. Moderate 
placements eliminated, ballast replacements 
placements unnecessary. 


Over Five Yeors. 


fixture manufacturing license. 


Lima, Ohio, U. 8S. A. 
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‘Look at what | 
you SAVE!” 


You buy small 
BUSHINGS 


instead of BOXES 


—for any change 


Yes, you can change from 
Thick-Wall to Thin-Wall conduit 
—or from a Threadless to a 
Threaded connection—at any 
outlet of any Kondu fitting. 


Just slip out one bushing and 
slip in another — it’s that simple! 

Think of the savings you make 
in time .. . in money invested in 
conduit fittings, and stockroom 
expense. 


And every Kondu box is a 
union. You can change fittings 
without disturbing conduit — or 
can install a conduit line before 
the fittings are delivered. 


Quickest to Install, Kondu 
holds permanently rigid and tight 
.. . Self locking, vibration-proof. 
Practically unbreakable . . . 100% 
re-usable. Write for Catalog. 


KONDU CORPORATION, 
Erie, Pa. 
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on weight rather than 


based 
units, as this will encourage the industry 
to incfease the number of items produced | 


trollers be 


from the allotted material. It was pointed 
cut that weight quotas will stimulate sim- 
plification and substitution practices which 
will contribute to the conservation of steel 
in addition to the farmers more 


supplies. 


giving 


MPR-251 


| INTERPRETATION 





Applicability—where servicing and serv- 
iced companies are owned by the same 
person. A company which renders “con- 
struction or maintenance services” to 
another company is subject to the provi- 
sions of the regulation, even though both 
companies are owned by the same per- 
sons or stockholders. 


Price determination—branch offices. 
Where a seller has several operating 
units or branches, each unit or branch 


is a separate seller, unless a uniform pric- 
ing system has been maintained for all 
units or branches. 


SAFETY 
EQUIPMENT 


Restrictions on the use of certain critical 
materials in the manufacture of safety 
equipment are eased by General Limita- 
tion Order L-114 as amended by WPB. 

The order as amended February 15, 
1943, limited the use of copper and copper 
base alloys, synthetic plastics, aluminum, 
nickel, rubber, elastic fabric and other 
critical materials to the extent specified 


in Appendix A attached to the order. 
Changes in L-114 as amended now and 
reasons for them are: 


1. The use of aluminum in machine 
guards is permitted where any less scarce 
material is not practicable. Its use is 
held to be necessary to prevent damage 
to knives resulting from contact with 
harder metals; the estimated amount of 
aluminum needed for this purpose 
more than 1,000 pounds per year. 


is not 

















2. Copper or copper base alloys (other | 


silver) may be used for eye- 
a diameter of 1/16 inch or 
less where steel eyelets cannot be used. 
Eyelets in these sizes, it has been found, 
cannot be manufactured economically in 
steel. 

3. The period during which nickel plat- 
ing may be used for spectacle type goggles 
has been extended from May 31 to Novem- 
ber 30, 1943. No practicable substitute 
for nickel plating has as yet been developed 
for this purpose and the time extension 
is designed to permit continued search. 


than nickel 
lets having 





EVERY PHASE of 
electrical maintenance 
and repair work 
covered in this library 











5 volumes of practical 
how-to-do-it information 





Every man concerned with the care and 
repair of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks. 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have when 
anything goes wrong. Liberal use has been 
made of practical data and practice in re- 
pair shops so as to combine the good fea- 
tures of a library of methods with hand- 
book information covering these methods. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations 
and diagrams 


These books show you how to 


—install all types of motor and generator 
units; 

—locate breaks in armature windings and 
do a workmanlike job of rewinding; 

—know just what is wrong with an elec- 
trical machine and take charge of in- 
stallation and maintenance work; 

—make accurate tests of switchboards 
and apparatus and correctly balance 
the power with the load; 

—handle every sort of wiring job; 

—show competence whether it be in the 
use of a Stillson wrench or a Wheat- 
stone bridge. 


Includes trouble-shooting book 


Now, in addition to four well-known practical 
books on all details of testing, connecting, rewind- 
ing, installing and maintaining electrical machin- 
ery, the Library includes Stafford’s Troubles of 
Electrical Equipment, a book giving helpful mainte- 
nance information, special trouble-shooting charts, 
explanation of symptoms and causes of machinery 
trouble, specific remedies, etc. This revised library 
gives you the ability to handle bigger jobs with 
surety of results. 
10 days’ examination 
Easy monthly payments 
We want you to examine this Library for 2 days. It 
f ime, there's 
om. On the other ‘hana if you 

decide you want the help these books can give, start the 
small mon’ Payments then, and in a short time = 

ks are yours, right while you have been usin: 
Send the coupon today. 


EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 
330 W. 42nd St., New York, “N.Y. 

Send me Electrical Maintenance and Repair Library, 5 
volumes, for 10 days’ examination. If I find the books 
satisfactory, I will send you $1.00 in 10 days, and $2.00 
a month until $15.00 hes” been paid. Otherwise I will 
return the books postpaid. 
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4, Nickel plating may be used for speci- | 


fed parts of oxygen breathing apparatus, 
inhalators and hose masks to the extent 
necessary for effective functioning: No 


substitute type of plating has been found | 


for these parts. 

5. The use of synthetic plastics is 
permitted in goggle headbands, in addition 
to the nine items previously listed in 
Appendix A, since a non-critical plastic 
headband with some elasticity has been 
developed recently. 

6. Elastic up to 21 inches in length may 
be used in headbands for cup type goggles. 
There are large stockpiles of suitable 
elastic fabric on hand which should be 
utilized this year before the rubber 
deteriorates. 


WELDING ELECTRODES 
BECOMING AVAILABLE 


Production of shielded arc electrodes, 
which has been far below essential re- 
quirements during the past year and a 
half, is increasing steadily and is now 
slightly in excess of current consumption 
needs. March production totaled 96 mil- 
lion pounds, valued at approximately $10,- 
000,000, as compared with 30 million 
pounds in January, 1942, and 88 million 
pounds -in January, 1943. 

Peak requirements for arc electrodes, 
essential in the production of ships, com- 


bat tanks, munitions and other vital war | 


items, are estimated at 95 million pounds 
per month. It is expected that produc- 
tion will continue to increase until June, 
when a peak production of 110 million 
pounds, with a dollar value of $100,000 
per million pounds, is scheduled to be 
reached. Plant expansion will be com- 
pleted and facilities will be fully utilized 
by that time. 

As the ratio of production to consump- 
tion becomes more favorable, inventories 
that have been depleted during the long 
period of scarcity will be built up. 
cause of the essential nature of electrodes 
in war production, steps have been taken 
by WPB tto control distribution and to 
prevent a few large users from getting 
overlarge inventories with resultant scarcity 
elsewhere. 

Now that production is adequate, the 
Division stated, no essential war produc- 
tion need be delayed for lack of arc 
electrodes, if the distribution of inventory 
supplies is properly directed. 


PRICE CEILING RAISED 
ON RC CABLE 


Producers of rubber-covered wire and 
cable are permitted to quote higher than 
ceiling prices to reflect cost increases re- 
sulting from an authorized price increase 
for crude rubber. 

The action does not permit the producers 
of the wire and .cable to collect prices 
which are in excess of ceilings at the time 
of delivery. The adjustable pricing pro- 
vision was incorporated in Amendment 
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Installation 


Goes 


Like 


~ Clockwork 


a+ when you specify 
“Skilled Lighting”’ 
Fixtures by Wheeler! 


RLM Incandescent Units 


Wheeler One-Piece Solid Neck Reflec ors 
made in Dome, Angle and all other stand- 
ard types. Recommended for either indoor 
or outdoor use. Expertly designed .. . 


skillfully, ruggedly constructed 





You can avoid time-wast- 

ing troubles on your light- 

ing jobs by selecting qual- 

ity fixtures... equipment 

designed and built with 

the skill and integrity that 

come only through long years of spe- 
cialized manufacturing experience. 
Wheeler Fixtures are “skilled 
lighting” that will never let you 
down! They’re made by lighting 
specialists with over 60 years’ expe- 
rience ... designed for speedy, trou- 
ble-free installation . . . engineered 
for maximum lighting efficiency . . . 
accurately and sturdily constructed 


RLM "War-Aid" 
Fluorescent Units 


Temporarily replace standard Wheeler 
Fluorescent line. Fixtures are furnished 
wih non-metallic reflectors and comply 
with WPB_ regulations limiing the 
izmount of metal used in cons.ruction of 
wi inz*thannel. Made for two or three 
4,” lamps,, two 60” lamps. 





to meet top standards of materials 
and workmanship. They'll help you 
get prompt inspector-approval on 
your jobs...save you later servicing. 

All your requirements can be sup- 
plied by Wheeler’s complete line 
of Industrial Fixtures. Wheeler en- 
gineers will be glad to work with 
you in planning the right layouts. 
Write for latest catalogs of Wheeler 
Incandescent and Fluorescent Fix- 
tures. Wheeler Reflector Company, 
275 Congress St., Boston, Mass. 
Branch offices in New York City and 
Cleveland. Ohio. Representatives in 
principal cities. 


Distributed Exclusively Through Electrical Wholesalers 


Lighting 


Equipment Specialists 


REFLECTOR 


COMPANY 


Since 


1881 
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Why dig 
through a 


PILE 


of Catalogs? 









Find the Rides you need— " 
quickly—in the COMPLETE ling 


i 


If you have a Penn-Union Catalog, 
you can instantly find practically 
every good type of conductor fitting. 
These few can only suggest the 
variety: 


é 











Universal 
Clamps to take 
a large range of 


with 1, 2, 3, 4 
or more bolts. 


L-M Elbows, with compression 


units giving a dependable grip on 
both conductors. Also Straight 
Connectors and Tees with same 
contact units, 





Bus Bar Clamps for in- 
stallation without drill- 
ing bus. Single and 
multiple. Also bus sup- 
ports — various types. 





Clamp Type Straight 
Connectors and Re- 
ducers, Elbows, Tees, 
Terminals, Stud Con- 
nectors, etc. 














Jack-Knife connectors 
for simple and easy dis- 
connection of motor 
leads, etc. Spring ac- 
tion — self locking. 
Vi-Tite Terminals for 
quick installation and 
easy taping. Also sleeve 
type terminals, screw 
type, shrink fit, etc. etc. 


SS ES 


Splicing Sleeves, Figure 8 and Oval, seam- 
less tubing—also split tinned sleeves. High 
conductivity copper; close dimensions. 

Preferred by utilities, industrials, 
electrical manufacturers, contractors 7 
— because they have found that 























best guarantee of Dependability. 


PENN-UNION 
ELECTRIC CORPORATION; 
ERIE, PA. Sold by Leading Jobbers 
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'K.C.E.A. CAMPAIGNS 
|FOR SCRAP METALS | 


| 
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| 


| quote prices and accept orders at prices 
| reflecting the increased price for crude 
| rubber 


| the 


| existed 


| will be held to ceilings which are in effect 
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Schedule No. 82 
Accessories ). 


Revised Price 
Cable 
Price increases were authorized April 1, 


No. 3 to 
(Wire, Cable and 


into commodities 
government use. The effect of 
on the cost of producing 
is being studied now by 


for crude rubber going 
for 
increase 
and cable 


sold 
this 
wire 
OPA. 
Despite producers 


their quoted prices, 


at the time of .delivery, which may be 
lower than the prices they have quoted. 


The action merely allows producers to 


contained in their products with- 


out violating the schedule. 
Present production is not affected by 


action since producers are able to 
purchase crude rubber at the ceilings which 
before April 1 until May 31. 


Association of Kansas 
of the local WPB 


is, sponsoring an all-out metal scrap 


Electric 
at the request 


The 
City, 
office, 








Primary goal is to get all 
particularly copper, which 
in their present condition 
distributors, manu- | 
and ap-| 


campaigfi. 
scrap metals, 
are not salable 
from electrical dealers, 
facturers, utilities, contractors 
pliance service shops. 

As the scrap is collected it is deposited 
at various fire stations throughout the city 
where the firemen donate their time and 





effort to separating and sorting out the | 
various types of metals. Money obtained | 
from the sale of this scrap will go into | 


the Firemen’s Pension Fund thus giving 
the donators the dual satisfaction of help- | 
ing the war effort and their own fire | 
fighting organization. | 

In a similar campaign, the Electrical | 
Dealers of Atchison, Kansas, gathered 300 | 


tons of scrap metal. The K. C. group} 
is using this figure to pace their drive | 
and hopes to secure several times this | 
amount in the next few 


months. | 


| PORTABLE LAMP 
PRODUCTION RESUMED | 





Portable electric lamps may be produced 


from parts which had been wholly or 
partially fabricated by December 10, 1942, 
and such production may continue unti! 
July 15 according to Limitation Order 
L-33 as amended. After that date pro- 
duction again will be prohibited except 


for orders of Army, Navy, Maritime Com- 
mission, and War Shipping Administration. 

Under Order L-33 as amended, restric- 
tions of Copper Conservation Order M-9-c 
do not apply to specified parts that were 





TIME SWITCHES 


TRIPLE POLE 
DOUBLE POLE 
SINGLE POLE 


All three types can be furnished with 
capacities ranging from 20 TO 200 
AMPERES PER POLE, listing from 
$16.50 up. Ten ampere Time Switches 
from $3.95 up. 


* 
PROCESS TIMERS 


INTERVAL TIMERS, or PROCESS 
TIMERS, are furnished in two types. 
One is reset by hand (manual); other 


resets itself, automatically. Both types \ 


can be provided for practically any cycle 
of time, fully adjustable from zero to 
maximum period. SYNCHRONOUS, 
SELF-STARTING MOTORS. 


2 
SIGNAL TIMERS 


Used extensively for starting and stop- 
ping industrial work; school _ class 
gag? for municipal time signals, etc. 

to six signal periods, permanently 
set at factory with Sunday & Holiday 
Cutout and Manual Control, at a list 
price of only $35. 


e 
Write for Information 
AUTOMATIC ELECTRIC MFG. CO. 
MANKATO, MINNESOTA 
e 











110-VOLTS A. C. 


ANYTIME, ANYWHERE WITH 


KATOLIGHT 


GENERATORS AND POWER PLANTS 






10 K.W., revolving ar- 
mature, separately ex- 
cited A.C. generator. 
Furnish same kind of current as city 
power lines for operating standard 
A.C. portable electric tools, transmit- 
ters, receivers, floodlights, etc. 


Good deliveries on A.C. generators, 
350 through 15,000 watts. Available in 
all standard voltages 110, 220, single 
phase, 2 or 3 wire, three phase or 
three phase four wire. Frequencies 25, 
30 or 50 cycle on specification. 


Kato's entire production at present must 
be confined to orders with high 
priorities. 


Also manufacturers of a complete 
line of rotary converters 


KATO ENGINEERING CO. 


530 Front St. Mankato, Mina. 
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jn a manufacturer’s or his supplier’s in- 
yentory on December 10, 1942. 
Temporary allowances also are made 
for renewed production of shades. Be- 
ginning today and until July 15, a manu- 


facturer may use silk which was in his | 


inventory on March 23, 1942. Iron and 
steel in the form of wire or wire frames, 
and phenolic plastics, which were in his 
own or his supplier’s inventory on Decem- 
ber 10, 1942, also may be used. 


Under L-33, portable electric lamp pro- | 


duction was stopped, except for military 


orders, on Decémber 10, 1942. The stop | 


date for shades, under the same order, | 


was January 1 of this year. 

The order has resulted in an annual 
saving of more than 1,000 tons of copper 
and almost 1,000 tons of rubber from 
electric wire alone. In addition, there have 
been considerable savings in iron, steel, 
zinc, aluminum, bronze, and brass, previ- 
ously used in bases and fixtures. 

L-33 as amended is expected to provide 
relief for many manufacturers who had 
filed appeals with the Consumers Durable 
Goods Division and the Copper Division 
for permission to assemble prefabricated 
parts into lamps and shades. 


USED MOTOR UNIT 
PROVES HELPFUL 


The Used Motor Unit was able to fill 
all but 87 of the 1,515 requests for used 
motors and generators received in March, 
its first full month of operation. 

Established within the Electrical Equip- 


ment Branch in mid-February to assist | 


in locating idle second-hand motors and 
generators, the unit already has on hand 
a listing of from 30,000 to 35,000 pieces 
of idle equipment from which to fill re- 


quests. Though much idle equipment is | 


still unlisted and the Unit is urging 
owners’ of such equipment to register it, 
requirements for general purpose standard 
types of second hand motors and genera- 
tors can readilye’be filled. 

March demands made through the 
Unit totaled 31.623 hp. and came from 
industry at large and from 29 war 








REPAIR, maintenance and replacement 

parts of electrical equipment is the field 

Jobn J. Wack, Wack Electric Co., Coun- 

cil Bluffs, lowa, has chosen for the 

duration. Construction work is light in 
his area. 
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DESERVE 


DELTABESTON 








HE battle cry of war industries today is 

production, more production and still more 
production. Keeping in step with fantastic war 
schedules means continuous operation... with 
no time to cool off overworked motors. This 
condition is serious because motors build up 
intense heat; wiring insulation bakes out; and 
machinery stops operating. 


You can eliminate frequent motor failures 
by specifying Deltabeston Magnet Wires when 
your motors are sent out to the repair service 
shop for rewiring. You'll find that when they 
come back, they'll stay on the job longer and 
perform with the utmost dependability even 
in high ambient temperatures. If you buy 
ready-made coils with class B insulation, ask 
for Deltabeston-wound coils. 


Deltabeston Magnet Wires are available in 
round, square and rectangular shapes. Delta- 
beston is insulated with asbestos purified by 


an exclusive process. The purified asbestos is 
felted’ to the flexible copper by a patented 
method which produces an extremely tight 
bond. The felted asbestos is impregnated with 
a wax compound to make it highly resistant 
to heat, moisture and corrosive vapors, 


Here's the answer where heat endangers— it's yours 
for the asking. Write to Section Y635-8, Appliance & 
Merchandise Dept., General Electric Co., Bridgeport, 
Conn. G-E Deltabeston Magnet Wires are distributed 
nationally by Graybar Electric Co., G-E Supply Corp. 
and other G-E Merchandise Distributors. 


GENERAL & ELECTRIC 














Get the right answer fast 


for more efficient 
profitable handling of 


every type of 
practical 
electrical job 


Tens of thousands of men have used 
previous editions of this famous hand- 
book with satisfaction, as a working 
guide of everyday usefulness. Now 
it is ready to help you too, in a big 
fifth edition—600 pages larger 
than before—brought up to date 
in every respect—more than ever 
before the one great pocketbook 

of practical electricity for you 


5th Edition—Croft’s 


AMERICAN ELECTRICIANS 
HANDBOOK 


This book is packed from cover to cover with the : 
facts which every man engaged in electrical work Revised by 
a to have constantly at hand. It gives the in- CLIFFORD C. CARR: 
ormation you need in the form in which you can _ ‘ 
use it. sa clear explanation of the fundamentals Head of Electrical gEn- 
of electricity to suggestions for remedying the gineering Department, 
troubles of electrical equipment, the information is Pratt Institute 

the kind that helps practical electrical men—wire- 
men, contractors, linemen, plant superintendents, 
operators, construction engineers, and others—to 1600 a es of 
select and install commercial electrical apparatus p g 

and materials intelligently for the performance of practical data, helpful pointers, ez- 
specific services. It gives the kind of data that will planadery Kiiugtrations and diagrams, 
help them operate ‘electrical equipment efficiently  Mfe/dl, rules, | tecommnenriptive infor- 
and to maintain it at high operating. efficiency. mation on thodern electrical practice. 




















527%, 1177 illustrations, price only | 





$5.00 


10 big detailed sections give you © Accurate data and engineer- 
ing principles presented in 

such materials as: simple, understandable lan- 

guage. 

—moet complete data and information on all commonly em- @ Many worked-out problems 


ployed electric wires and cables ever assembled in one to illustrate application of 
volume, to help in selection of proper type for any installa- rules 


tion, methods of handling, splicing, etc. 
—simple instructions for calculating load on circuits, and for © All information in accordance 


selecting proper wire size to meet voltage drop and current with 1940 National Electrical 

carrying capacity conditions. Code and preferred present- 
—entirely new division to aid in selection and specification d tice 

of switching, protective, capacitor, and wiring-device equip- ay practuc 

ment, estimation of space requirements: for switchboards, Hundreds of facts condensed and 

care and operation of batteries, etc. classified for quick, easy use—Use 


this Handbook to check your meth- 


—practical data on operation, care, installation, and selec- 
ods for quick answers to trouble- 


tion of motors and control equipment, including informa- 





tion on planning of motor circuits and drives. some problems, as a dependable 

reference and study guide of elec- 

—helps on installation, care, and proper loading of trans- trical fundamentals, equipment. 

formers and materials, and their applica- 
—practical information on con- tion. 





—, > a materials 
in outside distribution McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. 


—details of all types of interior Send me Croft's American El 
ectricians’ Handbook for 10 days’ exami- 
wiring; developments in light $ nation on approvsl. In 10 days I will send $5.00, plus few pf postage, 


maith — luminaire equip- a oy book postpaid. (Postage paid on cash orders; same return 
—new section of 64 handy wiring ‘ 

tables, conveniently arranged PUD NURRO ECE ckn sods cubecgisackbsenecaeasseewes ecvebehrwes anes 

Dt Mi dchissthh etehhae banahieedeceevegntedhineeseskedbbas® 

10 DAYS’ FREE “a8 ‘ 

EXAMINATION i Gh sh atenwateobhes ecb nc eascneedusionssvhenese 6668s ee— 

ED: Gnd. Uuiich nem dboNes GUS 0: Sewenn cians vanee<s ht chescaaeietaae 


JUST MAIL THIS COUPON NN o% Sasedns inns dab nesedhe 6bes 25s pn nd dv neces secaneeeeh EC. 6-43 
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agencies. In furnishing information about 
idle equipment, the Unit put prospective 
buyers in touch with owners of 3,302 
items, aggregating 164,964 hp. 

The idle motors and generators placed in 
active service through the efforts of the 
Idle Motor Unit represented a direct sav- 
ing in materials and manpower. The 
manufacture of an equivalent amount of 
new equipment would have used 400 tons 
of critical materials and approximately 
40,000 man hours. Moreover, production 
was speeded up, since the idle used motors 
and generators were supplied within a 
few days whereas it would have taken 
weeks or even months to obtain delivery 
on new equipment. 


COMING MEETINGS 


Illuminating Engineering Society—Great 
Lakes Regional Conference, Rackham 
Memorial Bldg., Detroit, Michigan, June 
5. Northeastern Regional Conference, 
Shelton Hotel, New York, N. Y., June 11. 


American Institute of Electrical Engineers— 
National Technical Meeting, Hotel Cleve- 
land, Cleveland, Ohio, June 21-25. 


International Association of Electrical In- 
spectors—Northwestern Section, Seattle, 
Wash., New Washington Hotel, August 
26 and 27. Southwestern Section, Los 
Angeles, Calif., Mayfair Hotel, Week of 
August 30. Western Section, Chicago, 
Ill. LaSalle Hotel, September 3-15. 
Eastern Section, New York, N. Y., Week 
of September 20. Southern Section, New 


Orleans, La., Roosevelt Hotel, September 
27-29 


EMERGENCY FARM 
WIRING REGULATIONS 


Electrical inspectors and _ contractors 
present at the recent Elecftical War Con- 
ference of the North Central Electrical 
Industries in Minneapolis were presented 
with a War Emergency Supplement to 
the 1940 edition of the Minnesota Farm- 
stead Wiring Regulations. Compliance 
with the supplement alone will provide 
neither a complete nor an adequate elec- 
trical installation, as it is designed only 
for electric service for essential uses, in- 
cluding some necessary lighting. 

Special emphasis was placed on the 
limitations of this emergency wiring and 
the hazards accompanying the addition of 
circuits by untrained persons. Effective 
during the critical shortage of materials 
or until revoked or superseded by action 
of the State Board of Electricity and the 
Farmstead Wiring Committee, the Emer- 
gency Regulations briefly cover the fol- 
lowing phases of farm wiring: 

General—Copper limitations preclude 
wiring farm residences up to usual 
standards. Where partial wiring is essen- 
tial, it should be designed to eliminate 
need for makeshift wiring arrangements 
and the following requirements should be 
provided for in the order named: 
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1. Provide for a 20-amp. appliance cir- 
cuit with at least two outlets. 

2. Ceiling lights, with or without 
switches are recommended for kitchen and 
dining room. 

3. Receptacle outlets in living room and 
one bedroom as per MFWR, if any 
wiring is to be installed in these rooms. 

4. At least one receptacle outlet in each 
other room to be wired. 

5. Ceiling lights to extent that 
and available material justifies. 

6. Partial installation of wiring instal- 
lation to be approved for “duration of 
war” when consistent with above recom- 
mendations. 

Range Circuit—Number 8 wire per- 
mitted if rating of range does not exceed 
12 kilowatts. 

Pigtails—Code now permits 4-inches in- 
stead of 6-inches of free conductor at 
each outlet. 

Boxes—Porcelain or non-metallic out- 
let boxes strongly urged for non-metallic 
wiring systems; mandatory when present 
stock of metal boxes is exhausted. 

Substitutions—recommended or permis- 
sible as per N.E.C. Supplement. 

Branch Circuits—Dwelling, if wired, 
must have minimum of one appliance 
branch circuit and provision for at least 
one lighting branch circuit. 

Services—Neutral conductors of 3-wire 
feeders or services only between and in 
buildings may be one size smaller than 


the ungrounded conductors. Emergency 
rating of weatherproof wire in iree air 


is given in following table. 


MFWR Emergency Table E-1 





Type of ini 
Conductor Permissible Load 
WP, SBW, Emergency Rat- 1940 Code 





or SB ing, Amps. Rating 
Guage Amps. 
14 30 23 
12 39 30 
10 54 40 
8 71 53 
6 98 70 
4 130 90 
2 176 125 





The following table gives the maximum 
lengths in feet for runs of the varidtis size 
conductors under emergency conditions: 


MFWR Emergency Table E-2 
Wire 
Size Amperes 
AWG 3 6 10 15 20 36 50 





Length of run in feet 





12 220 110 66 44 838 

10 852 176 105 70 58 ... ; 
8 559 280 168 112 84 48 ... 
6 890 445 266 178 1383 76 53 
4 707 444 282 222 121 83 
2 --. 676 464 338 192 135 





Note: For 230-volt, 2-wire circuits or 115- 
volt, 3-wire circuits, double the distances 
indicated in the above table. 


Where Service Entrance Cable or Con- 
duit is not available for building services, 
open wiring may be run within the hollow 
spaces of a building wall provided such 
wires are fully enclosed in loom and not 
subject to excessive moisture and the wires 
terminate in or through approved fittings 
and enclosures. 
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WE FOUND IT 
ON OUR DOORSTEP 


For years, it was kicked around—this 
“impossible” problem of properly illumi- 
nating shelves and bins in narrow stock 
room aisles. Finally, it was left with us. 

Goodrich illuminating engineers de- 
signed a fixture to do the job by: 






Goodrich Stocklite 
—finished in per- 
manent porcelain 
enamel. 


1. Providing uniform illumination of shelves 
from top to bottom row. 

2. Obtaining higher intensities of light in bin 
interiors. 


3. Eliminating eye-straining glare in the aisles, 


These are the qualities that assure 
comfortable vision and enable you to do 
a better job easier. 

Today, the Goodrich Stocklite is serv- 
ing America at war—saving time in vital 
stock rooms, tool cribs, warehouses and 
Government Departments with faster, 
more accurate vision. Better stock room 
illumination can help you. Write for 
Bulletin 91. 


Protecting vital plants with floodlighting — saving man-hours in production 
—Goodrich industrial fixtures are serving America’s war effort everywhere. 
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Building for Uncle Sam 


today so _ that 


build for you tomorrow. 


VICTOR ELECTRIC PRODUCTS INC. 


CINCINNATI, O. 





FREE! 


Your Copy of this Informative 
and Easy to Read Booklet About 


the Home of Tomorrow 


@ Don Herold, one of America’s fore- 
most writers and cartoonists, discusses 
an important phase of tomorrow's 
new homes. 


This booklet is now being mailed to 
thousands of prospective builders all 
over the U. S. who have requested it in 
response to national advertising. 


Mr. Herold’s entertaining and en- 
lightening outline of future home ven- 
tilation is must reading for everyone 
with an interest in residential construc- 
tion. Write today for your free copy. 
Address: Dept. 1B-634, 2950 Robert- 
son Road, Cincinnati, Ohio. 














Uptegraff type AD Non- 
inflammable Distribution 
Transformer with pocket- 
mounted bushings. 


RE UPTEGRAFEM. 


Al 


Uptegraff type CSP Com- 
pletely Self- Protected 
Distribution Transformer, 


Quick 
Shipment 


Our organization is 
equipped to design 
and produce any 
Uptegraff Transform- 
er without delay. 


DRY TYPE 


To change secondary power 
voltages to other voltages, and 
where oil for cooling is not 


allowed. 


Type E, entirely 


up to 5 KVA, for Bulletins. 


VRTALA 2G lo 


-PENN'A*USA 





enclosed; for in- Send us your in- 
door or outdoor; quiries and ask 






































































[FROM PAGE 157] 





In outbuildings, services may Consist of 
non-metallic sheathed cable run exposed on 
interior of outside walls and furred out 
where subject to frost or excessive moisture, 
and terminated in approved fittings and 
enclosures. 

Pole Services or Meter Loops—Where 
material is available, meter loops should be 
placed in conduit or electrical metallic tub- 
ing for safety and mechanical protection. 

If Service entrance cable is used, a 
double run of 3-wire cable is required 
where 5-wire cable is not available. 

Except in unusual cases and under spe- 
cial permission, the ungrounded meter 
loop conductors shall be No. 6 or larger 
and the grounded conductor may be No. 
8 or larger and may be bare. 

Switch Location—Where saving of cop- 
per may be effected, it is recommended 
that Service Entrance Switches in resi- 
dences be approved when installed with 
safety in accessible second floor locations 
other than clothes closets and bathrooms. 

Three-Wire Services—for dwellings 
may consist of No. 8 conductors even if 
range or water heater may be installed. 
Service between pothead and _ service 
equipment should, if possible, consist of 
two No. 6 and one No. 8 conductors, 
preferably in electrical metallic tubing or 
cable. 

Outbuilding Services—where feeders are 
properly fused at pole, service may be 
two No. 10 wires for two 15-ampere, 110- 
volt circuits, or three No. 10 wires for 
four 15-ampere,' 110/220-volt circuits, pro- 
viding requirements of Emergency Table 
E-2 are satisfied. 

Neutral Conductor—to any building or 
point to be served only with 220-volt serv- 
ice is eliminated under the emergency 
rules of the N.E.C. 

Wirink Methods — WPB regulations 
require the use of Type WP, SB or EI 
insulation in all cases for the neutral 








M. W. FLYNN, Fiynn Electric Co., 
Council Bluffs, lowa, finds that joint 
ventures work well. "Marty teamed 
up with Schultz Electric Co. of Council 
Bluffs to do the barracks job at the 
WAAC camp in Des Moines and is 
handling other contracts in a similar 
manner. 
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conductor in all wiring methods. Switch 
loops must employ Code Grade, EI, SB, 
or other approved insulation for all un- 
grounded conductors. 

Conduit and Metal Raceways—are 
limited in use under WPB ‘Regulation 
L-225. 

Conductor Capacity—should be taken 
from the 1937 N.E.C. Table for Code 
Grade and Type EI wire. (See Table 
on page 44S of April 1, 1943 Supplement 
to the 1940 N.E.C.—Interim Amendment 
No. 41 to Section 3004.) 


POSTWAR PLANS BY 
CANADIAN ASSOCIATION 


Postwar planning was the keynote of the 
llth annual dinner meeting of the Van- 
couver Electrical Association. W. C. Main- 
waring of the B. C. Electric Railway Com- 
pany and president of the Canadian 


He stated that the entire program of the 
convention of the association this year will 


that a unified plan can be ‘developed 


conditions which undoubtedly will arise 
after this war, unless preliminary action 
is taken to prevent it. It is imperative, he 
said, that we realize the need to take ac- 


bound to be ushered in with the coming 
postwar era. 

Officers elected at the meeting were: 
C. Longley, president; R. Beaumont, vice 
president; J. S. Homersham, secretary and 
R. Sutherland, treasurer. 





RESTRICTIONS ON 
CONSTRUCTION ARE EASED 


Restrictions on war-time civilian con- 
struction were eased slightly in certain 


amendment of Conservation Order L-41, 
which controls civilian building operations. 

The principal change brought about by 
the amendment is that which broadens the 
types of projects not restricted by the 


tion, defined by dollar limits, was unre- 
stricted if no priority assistance was needed 
for obtaining material. The new amend- 


removes from the restrictions of the Order 
this minor construction regardless of 
whether or not priority assistance is re- 
quired, provided no materials are used 
for utility connections. Authorization for 
this latter use of material is provided 
under orders in the U series. 

Where priority assistance is needed for 
Minor construction, the applicant must use 
fither a PD-200, a PD-200-c, or a PD-105 
form. This is necessary as a matter of 
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Electrical Association was the main speaker, 


be devoted to postwar problems in the hope | 





“minor construction” categories by an | 


Order, Formerly, certain minor construc- | 


ment retains the dollar limitations but | 








throughout the industry contending with | 


tion now, to forestall and eradicate the | 
development of these problems which are | 








THOMAS A. EDISON, INC. 


GIVES IRV-O- LITE 


PLASTIC TUBING 


start FoR A GOLD ue 





Smooth-walled IRV-O-LITE XTE-30 Ex- 


lated 





: i . Soldering ter-el t leads i 
truded Plastic Tubing slips over meter with IRV-O-LETE into the complete cir- 
element leads of aircraft temperature indi- cuit. The rigidly mounted electric iron 
cators. Two colors of IRV-O-LITE are used simplifies this soldering operation. 

to identify the leads. 





>» IRV-O-LITE insulated leads solder successfully! 
>» IRV-O-LITE resists high altitude cold! 


In their temperature indicators for aircraft us¢, Thomas A. Edison, Inc., required 
an insulation that would meet their low femperature requirements and yet 
withstand soldering temperatures. Of equal importance, the tubing had to be 
flexible and thin-walled to resist sharp bends and create as little bulk as possible. 
These qualities, of course, were in additién to the necessary high dielectric and 
tensile strength requirements. 

Because IRV-O-LITE XTE-30 meets all of these specifications, Thomas A. 
Edison, Inc. chose it for the job. j 

Other desirable properties of IRY-O-LITE include resistance to concentrated 
acids and alkalies—denatured alcool—petroleum solvents, including gasoline— 
and most coal tar solvents. It doeg not support combustion. 

Excellent insulation over a Wide range of temperatures — flexibility — elas- 
ticity — resistance to moisture, €tc., are only a few of the many reasons why 
IRV-O-LITE Extruded Plasti¢ Tubing is gaining ever-greater acceptance by 
electrical manufacturers. / 

Here are some data on XM E-30 for a quick check against your requirements: 


Dry Dielectric Strength 750 VPM 


Tensile Strength Lbg. per Sq. In. 2,150 
Resistance to Brittleness at Low temperatures: 


Standard Walf XTE Tubing did not shatter when slowly pinched with 
ak galt et _ieylsapatter salt ce eye ces —40 deg. F. 
Life at 105 deg. C. ... 400 hrs. 
Sizes, ranging from A.S.T.M. No. 24 to 1%” LD. 
Colors (opéque) black, green, white, yellow, red and blue. 














ee For applications where higher dielectric and tensile 
tag - strengths are required, and higher temperatures encoun- 
ae 4 Aq tered, another type known as IRV-O-LITE XTE-130, is 


- ol available. Further information may be had by sending for 
Product Information Bulletin No. FB-10. Write Dept. 96. 


PF Zon 
VARNISH & INSULATOR COMPANY ww 


IRVINGTON, N.J., U.S.A. e PLANTS AT: 
IRVINGTON, N.J. & HAMILTON, ONT., CAN. 


Representatives in 20 Principal Cities 
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BROADSIDE 


ON G-E WIRING DEVICES 


for Wartime Maintenance 


You'll find wiring devices illustrated in this broadside that will 
fill needs on maintenance work you are handling. There are 
G-E Wiring Devices for practically every wartime industrial 
maintenance requirement. Shown in the broadside are many 
G-E power outlets, control devices, protective devices, fluores- 
cent devices, lampholders, etc. 

G-E Wiring Devices are high quality and will give.depend- 
able service. They are ideal for maintenance replacements, for 
additional wiring and for new war wiring systems. They are 
available in accordance with WPB limitation orders for projects 
rated A-1-J or better. 


THE COUPON General Electric Co. 
[ Section D632-8 
For Your Copy Appliance and Merchandise Dept. 
Bridgeport, Conn. 
of the G-E 
Maintenance 
Wiring Device 
Broadside => 


Sirs: Please send me a copy of the G-E Maintenance Wiring 
Device Broadside. 


i 
| Na siitaleiedsiikonssipsiceubseasanckclataidsdaceidsbi , 


GENERAL 4% ELECTRIC 


ad 
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administrative policy so that the War Pro- 
duction Board may examine the project as 
a whole and not in small segments as 
would be the case if PD-1A forms were 
used. 

Preference ratings for various minor 
construction jobs are automatically as- 
signed under certain blanket preference 
rating orders such as CMP Regulation 
No. 5 and Preference Rating Order P-144. 
Where applicants come under these regula- 
tions, they need file no other application. 

Minor construction referred to in the 
amendment is that which fits into one of 
the following categories : 

1. Residential construction and not mul- 
tiple residential, or that which is listed in 
a group of special projects, and the 
estimated cost of construction is less than 
$200. 

2. Multiple residential, agricultural or 
other restricted construction, which is not 
listed in the group of special projects, 
and the estimated cost of construction is 
less than $1,000. 

3. Industrial construction, not listed on 
the group of special projects, where the 
estimated cost of construction is less than 
$5,000. 

4. The minimum construction necessary 
to make safe and to protect any structure, 
or its contents, damaged or destroyed by 
fire, flood, tornado, or other disaster. 

5: Agricultural construction necessary to 
avert threatened loss of farm products. 

The list of special projects includes those 
whose principal function is public or private 
amusement; dccupancy by not more than 
five establishments selling or dispensing 
goods, merchandise, food or drink, or pro- 
viding services; use as a club, lodge, fra- 
ternity or sorority houses, auditorium or 
assembly hall; or for the manufacture, 
processing, or assembling certain types of 
goods. 





pINGENIOUS adaptation of extsting 
"machinery to do special work enabled 
Bernhardt Stahmer, Industrial Electrical 
Works, Omaha, Neb., motor shop, to 
turn his entire machine shop over to 
war production. A clever home made 
double spindle milling machine for spe- 
cial job was his own contribution to 
the shop equipment. 


Electrical Contracting, June 1943 
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MOTOR SERVICE is the specialty of 
nul- A. V. Rhine. secretary-treasurer of the 
| in Armature and Electric Machine Co., 








the Omaha. Nebraska. 


a ——-—-| Q 


a REPAIR PARTS FOR ELECTRIC 
cts, | FURNACES NOT AFFECTED - 
is Controls on production and sale of 


foundry equipment and electric metal melt- 
DI : ra : 
ee ing furnaces are established by General 
ss Preference Order E.-11. 


ia The new order covers foundry - equip- 
ment of the types specified in Schedule A : 


(Non-metallic Sheathed Cable) 


ary | attached to the order and having a retail 
ire . ‘ 
* | sales price of $200 or over and electric ° ° oe 
by metal melting furnaces as defined in the on Maintenance, Conversion and New Wiring Jobs 


: order. It provides that on and after June 
fs 1, 1943, no person shall sell, transfer or EG Neutral Conductor 
deliver any foundry equipment or electric | 


ene meta! melting furnaces except on orders | 
pet bearing a preference rating of AA-4 or | 
han higher; nor shall such equipment be pur- | 
mg | chased by the application of any preference 


cee rating on Forms PD-25A, 25F, or CMP | 
























Ta- | Regulation No. 5 or Sa. 
ge All producers of foundry equipment and Peterson Paper and Coated 
re, | electric metal melting furnaces are affected Paper Jute Cotton Moisture- Copper 
o by the order. It does not, however, pre- Wrap Fillers resisting Braid Conductor 
vent the sale and delivery of any part . ete . 
manufactured for use in the repair or: Pring agree a Code Insulation 
maintenance of such equipment. Overall Dieid 8 Acmor (‘‘Hot’’ Conductor) 


This sturdy non-metallic sheathed cable-—with moisture- 
HAND | resisting and flame-retarding braid~— will provide dependable 
TOOLS power distribution for wartime requirements. Use it instead of 
rigid conduit or EMT wiring or BX except in hazardous or 





eee Me POR ton aa. dotriution wet locations. You'll find it ideal for maintenance wiring, con- 
of certain light power-driven tools has : ae = 
been modified slightly by WPB in an version wiring OF new wiring. 
amended version of Limitation Order 3 : : er 
L-237. ile . con G-E BraidX, 2- or 3-conductor, is available in sizes 14 to 4. It 
Z Among the changes made are the fol- is carefully made of the finest materials. A complete line of 
te lowing: boxes and fittings is available. G-E BraidX is approved by the 
, The amended order makes it clear that Underwriters’ Laboratories. 
all light power-driven tools are covered 
E | by 1-237, including electric, belt, pneu- | For further information see the nearest G-E Merchandise 


matic or hydraulic driven tools. | Distributor or write to Section C633-8, Appliance and Mer- 
4 The purchase or delivery of light power- | op augise Dept., General Electric Company, Bridgeport, Conn. 
) driven tools on ratings assigned by a " 

‘ PRP certificate or applied pursuant to 


CMP Regulation No. 5 or 5A is not per- 


e mitted by the amended order. This pro- (Gey 
93 vision, however, does not apply to deliv- GE NERAL 46) RAD CTRIC 
s eries of items which had a producer’s list [oy 
price on October 15, 1942, of $175, or 
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ARMATURE SLOT 
WEDGE OR KEY 
BEVELER 






Weight 
60 pounds 


OFFERS YOU RAPID, ACCURATE 
SAWING AND BEVELING OF 
WEDGES OR KEYS USED TO RETAIN 
COIL WINDINGS IN THE CORE 
SLOTS! 


@ Cuts any Bevel.... 
@ Saws any Width .... 





Edge bevels of any 
angle can be made 
by a simple change 
of cutting tools — 
takes less than a 
minute. Any combi- 
nation of edge bevels 
can be made. Special 
saws for wedge ma- 
terial are furnished 
for cutting to proper 
width at no additional cost. 

FOR MOTOR REPAIR AND PRODUCTION 

BEVELING 


Using fibre, bakelite, wood or any other 
insulating material the Speedy Beveler speeds 
repair work and manufacturer beveling op- 
erations from 50% up to 500%, by user 
testimonials. Eliminates cost of ready made 
wedges—can be operated by any shop em- 
ployee. Adjusts to any width or thickness. 


DIVERSIFIED BEVELING OPERATIONS 
Now in use by prominent war plants for 
other beveling operations on copper, alum. 
inum, brass and other non-ferrous materials 
in accomplishing high speed beveling pro- 
duction. 

Operates best with 1/3 H.P. motor 


For Complete MAIL THIS COUPON 


nu 














YOUNGSTOWN SERVICE 


PRODUCTS CO., INC. 
YOUNGSTOWN JH1I0 


Gentlemen: 
Please send me detailed information covering the 
—m-_- SLOT WEDGE OR KEY 

















Free ae 


| 
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less, an increase from the original limit 
of $35. It also does not apply to deliv- 
eries by producers on purchase orders 


| received prior to May 3, 1943, which 
| have been rated pursuant to CMP Regu- 
lation No. 5 or 5A. 


PD-1A HANDLED NOW 
BY FIELD OFFICES 


In line with its policy of decentraliza- 
tion, WPB has raised the dollar limit of 
PD-1A applications processed in the field 
from $100 to $500, effective May 8. 

Beginning May 8, 
tions involving not more than $500 worth 
of material on which priority assistance is 


| requested have been processed in either 


the District or Regional Offices according 
to the direction of the respective Regional 
Directors, except where specifically other- 
wise directed by the Director of the Dis- 











tribution Bureau. 
In all other cases, PD-1A applications 
have been forwarded by each field office to 


Washington, D. C., for routing in accord- 
ance with the regular procedure for 
processing such forms in Washington. 
The new order means that now more 
than eighty percent of all PD-1A applica- 
tions will be handled entirely by the field 


offices. 


ome WITH THE comms 





Westinghouse Changes 


Appointment of A. J. Bronold as as- 
sistant to vice-president of the Westing- 
house Electric and Manufacturing 
Company, was recently announced. Mr. 
Bronold, who has been manager of the 
Company’s Los Angeles office since March 
1941, will make his headquarters in 
Pittsburgh. 

Succeeding Mr. Bronold as Los Angeles 
manager is Walter G. Willson, for the 
past 18 years Westinghouse manager at 
Phoenix, Ariz. 

J. R. Fulton has been named assistant 
to the manager of the Industrial Depart- 
ment. He was formerly manager of the 
Company’s Marine Section. 

Charles A. Butcher, formerly assistant 
to the national manager of the company’s 
District Manufacturing and Repair De- 
partment, has been named manager of 
that department for the entire Pacific 
Coast District of Westinghouse. Mr. 
Butcher will succeed R. E. Powers, who 
has resigned. 

Frank H. Robb, formerly of Springfield, 
Mass., has been named manager of the 
Manufacturing and Repair Department for 





the’ Los Angeles area. 


all PD-1A applica- | 








To Help You 
Plan and Estimate 
Wiring Installations 


AUSTIN 


OFFERS 


OUTLET BOXES 

SWITCH BOXES 

BAR HANGERS 

LINE-0-LETS 

BOX CONNECTORS 

HEAVY WALL CONDUIT FITTINGS 
THIN WALL CONDUIT FITTINGS 
BUSHINGS AND LOCKNUTS 
CONDUIT AND CABLE STRAPS 
RE A FITTINGS 

TOOLS 

LUGS 

NIPPLES 

WIRES AND CABLES 

ARMORED CABLE 

THIN WALL CONDUIT 

HEAVY WALL CONDUIT 


These are just some of the items shown 
in our new 1942 144-page catalog. It is 
full of useful information and contains 
hundreds of illustrations that will be most 
helpful to you. Send for your copy today 
—ask for Catalog No. CF17. 


THE M. B. AUSTIN COMPANY 


110 S. DESPLAINES ST. 


CHICAGO 

















New Practical 
Unit to Cut 
Installation Time 


@ The ‘Messenger Hanger’ and the ‘‘Mes- 
songer Strap’’ fill the need fer an ceenemi- 
eal, practical, time-saving anit fer ase with 
the new messenger cable type ef installa- 
tien. Mechanically streng, durable, 
weight. They have eensiderable mraterial 
are easily and quickly installed. Our bul- 
ay Oe full and complete detaile—send 
fer it. 


See your jobber. 





‘messenger Strap’’ fer 
Outiet Boxes 


Of Cadmium Plated Steel 


or . For messen 

er cable installation te 

used with Minerallac 

be Fits all’ standard © outlet 
meulee %” messen- 





MINERALLAC 
ELECTRIC COMPANY 
Mew York City Offes 50 CHURCH ST. 
28 N. Peoria St. Chicago 
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For 


MOTORS - FANS 
CONTROLLERS 


Authorized Distributors of parts 
for General Electric Co. — Rob- 
bins & Myers — Leland — Mar- 
athon — Master — Delco — 
Emerson — Hamilton Beach — 
Hunter — Century — Wagner 
— Ilg — Chicago Electric — 
Waring — Proctor — Thor — 
Peerless — Vaculator — West- 
inghouse — Allen Bradley — 
Cutler Hammer. 





WINDING MATERIALS 
& REPAIR SHOP SUPPLIES 





Write for Catalogue 


READING ELECTRIC COMPANY, 


200 William St. New York, N. Y. 
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NEMA Honors Pioneers 


At the Spring Meeting luncheon of the 
National Electrical Manufacturers Asso- 
ciation in Chicago, Fifty Year Certificates 
presented to three NEMA mem- 
Max McGraw, 


were 
bers. 


oS 


~ 
=z 





ADAM KING 


read the citations and presented the cer- 
tificates to Fred B. Adam, president, Frank 
Adam Electric Co. St. Louis, Mo.; 
Charles E. Brown, executive vice-presi- 
dent, The Okonite Co., Chicago, IIl., and 
Charles K. King, president, 
Co., Mansfield, Ohio. 


New 
the appointment of C. | 
W. Higbee as man- 
ager of the newly or- 
ganized wire and cable 
department. He has 
been with the U. S. 
Rubber Company since 
1919, starting in the 
company’s wire sales | 
department at Bristol, 
R. I., where -he later 
HIGBEE became factory super- 
intendent. Subse- 
quently he was assistant manager and then 
manager of wire sales. 


United States Rubber Company, 
York, 


announces 





Sylvania Appointments 


Announcement has been made of the 
appointment of F. J. Healy to the position 
of vice-president in charge of operations 
of the Sylvania Electric Products, Inc. 
He was formerly vice- 
president in charge of 
the lighting division. 
In his new post he 
will be responsible for 
all manufacturing op- 
erations in both the 
lighting and_ radio 
tube divisions of the 
corporation. 

Chester F. Horne, 
manager of opera- 
tions at the fixture and appliance plants 
in Massachusetts, has been named general 
manager of the lighting division, replac- 
ing Mr. Healy. 

A new sales office has been opened in 
the Lincoln-Liberty Building at Broad and 
Chestnut Streets, Philadelphia. This Di- 
vision embraces Metropolitan Philadelphia, 
Eastern Pennsylvania, Delaware and ad- 
joining sections of New Jersey. 


HEALY 





president of NEMA | 


Ohio Brass 


| 
| 
: 
| 
| 
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Porcelain Meets 


WAR HOUSING 


Requirements for 
Non-Critical Wir- 
ing Materials 


The War Housing Critical List, the 
Critical Materials Design Guide, the 
List of Prohibited Items for Construc- 
tion Work, War Department Specifi- 
cations—all require the use of non- 
metallic, or PORCELAIN Outlet Boxes 
and non-metallic type, or Knob and 
Tube Wiring Construction. 


You can speed installation of every 
wiring job by using Porcelain Products’ 
Porcelain Outlet Boxes, Surfolets, 
Knobs, Tubes, Cleats and other non- 
metallic wiring materials. 


Write for your FREE copy of Installa- 
tion Manual on Porcelain Protected 
Wiring Systems. 


PORCELAIN Propucts, INc. 


FINDLAY, OHIO 
EE ELLE EE 
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Just as P&S PORCELAIN 
WIRING DEVICES _in- 
stalled years ago are still 
serving faithfully—so new 
installations of these de- 
vices will serve long after 
this war is won. 


Ask for 


complete information. 


Sold through Electrical Wholesalers 


SEYM 0 U R 


INCORPO 


SYRACUSE,N.Y. 








Okonite Election 


At a recent meeting of the 
Directors of the Okonite Company, Passaic, 
N. J., E. D. Youmans was elected vice- 
president and technical director. He was 
also elected to the same position in the 
Okonite-Callender Cable Co., Inc. of 
l’aterson, N. J. 

The Okonite Company has established a 
new district sales office in 904 Pere 
Marquette Building, New Orleans, La. 
This office is in charge of W. D. Stroud, 
sales engineer, formerly of the Birming- 
ham office. The territory of the new 
district sales office will include Louisiana, 
Southern Mississippi and Northwest 
Florida. 


The Artkraft Sign Company of Lima 
Ohio, has announced that their product is 
now also available through the manufac- 
turing and distributing facilities of the 
Edwin F. Guth Company and the F. W. 
Wakefield Brass Company. 


of these companies will henceforth be 


known as the Guth-Artkraft Fixtures and | 


Wakefield-Artkraft 


Fixtures. 


Graybar Electric Company has named 
W. W. Castleberry as Service manager 
of the Jacksonville office. He 
acting manager. 


merly service 


| Thordarson Elections 


At a recent meeting of the Board of 
Directors of the Thordarson Electric 
Manufacturing Company of Chicago, R. E. 


The product | 


‘TOPS 
IN 
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Board of | 


was for- 


Onstad was elected president and general | 








| INSPECTOR Ralph G. Ford of the 
electrical department, City of Omaha, 
Nebraska keeps in touch with local 
Contractor activities. He is also secretary- 
treasurer of the Master Electrical Con- 
tractors Association of Omaha, Nebraska 
| and Council Bluffs, lowa. 








TIME 
SWITCH 


QUALITY 


for only $473-00 LIST... 
mate se 





The Paragon 300 Series includes ALL 
the essential features of truly top qual- 
ity time switches . . . yet the list price 
is only $13.00. Some of the features 
are: only 2 exposed gears, all others 
operate in a sealed oil-filled chamber; 
slow speed motor; sturdy clock train; 
snap-action switch; simple hand trip; 
attractive modern case; 2000% more 
dial power than required. Satisfactory 
service, workmanship and material 
guaranteed. Send for complete bulletin. 


PARAGON ELECTRIC COMPANY 
401 So. Dearborn St. Chicago, Ill. 


Paragon ee 


Al EQUIPMENT .. » SINCE 1905 


BRUNODERS OF ELECTRIC 





HIGH TEN 
DETECTOR 


Safe -T- Glow 





AFETY RULES call for that EXTRA 
precaution and additional RE- 








CHECK which SAFE-T-GLOW pro- —— 
vides. Detects accidental tie-ins, Ren 
e s, A> 8 9 and ind J 

voltages . . . prevents serious injury Model 8 
and loss of life. SAFE-T-GLOW con- Bie 3 


sists of a sensitive Neon tube, ampli- 
fied by mirror reflector. 






extension 


Model A for circuits 2,000 to 35,000 volts. 
Model B for circuits from 35,000 
to 220,000 volts. 








Tests Everything Electrical 
from 100 to 550 Volts 


Equipped with Neon light which 
tells instantly where trouble lies in 
circuits, fuses, cut-outs, motors, etc. 
Indicates hot or 1 wires. 
Tells AC from DC. SAVES PRECIOUS 
TIME. Has PATENTED safety fea- 
tures. Vest pocket size with clip. 
Lifetime guarantee. List Price 
$1.50 at leading jobbers. 

















a 


55-63 Dickerson St. 


Newark, N. J. 
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manager, following the resignation of C. 
H. Thordarson as president. Mr. Thor- 
darson, who founded the company nearly a 
half century ago, will continue as techni- 
cal consultant. 

L. G. Winney, formerly treasurer was 
named vice-president and treasurer and 
W. R. Mahoney, formerly connected with 
Arthur Anderson and Company, was 
elected assistant treasurer. 


wl 


Elected for Duration 


Taking a somewhat unorthodox step, as 
associations go, the Master Electrical Con- 
tractors Association of Omaha, Neb., and 
Council Bluffs, Iowa, 
officers for the duration. 

Members, all from Omaha, chosen to 
guide the Association throughout the war 








! 
| 
| 


have elected their | 


are: president, Sam Dodson, Dodson Elec- | 


tric Co.; vice-president, Ed Bradley, Brad- 
ley Electric Co.; secretary-treasurer, Ralph 
G. Ford, city electrical inspector of Omaha. 





HOUSING EXPERT, Irving Clark, 
Chairman, Housing Committee, West- 
inghouse Electric and Mfg. Co., told 
E.E.I, delegates at a Chicago postwar 
symposium that the 1940-1950 decade 
will be the first housing peak the electri- 





QUALITY 
SERVICE..... 
PERFORMANCE 


Conservation restrictions controlling the use of 
copper, rubber and other scarce materials affect 
production of all Simplex wires and cables. Today 
we cannot put some of the desirable ingredients 
into our insulation as freely as we could only a 
short time ago but our study of their use in cable 
insulation and our records of their effect on cable 
performance enable us to get the best possible 
results with the limited quantities that we are 
now permitted to have. 


The serviceability of Simplex wires and cables has 
been maintained at a high level but priority regula- 
tions restrict their manufacture to orders for essen- 
tial war work. Production of wires and cables for 
commercial use has been almost entirely eliminated. 
Cables can be bought only for service having high 
priority rating. 


If you must have new cables for such work it will 
be well worth-while to bear in mind that Simplex 
trade names have stood for quality, service and per- 
formance for over half a century. They still repre- 
sent a product based on years of experience and. 
although modified in some respects to meet war con- 
ditions, they still assure satisfactory performance. 


WIRES AND CABLES 


ANHYDREX Submarine cables 
insulated with deproteinized non- 
water absorptive rubber. 

ANHYDREX* Underground ca- 
ble that needs no steel tapes, lead 
sheaths or other protection. 

CAOUTCHOUC® (B. C.)—a rub- 
ber covered braided building wire 
with 30% rubber insulation. 

CONDEX cable protected with 
overlapping, interlocking flexible 
steel conduit. 

FIBREX* Tree Wire for power 
line installation among trees or 
where chafing of the line may 
occur. 

LATOX® cables insulated with 
the new rubber insulation made 
directly from prevulcanized latex. 

LATOX® cords with rubber in- 
sulation on the conductors and 
with a sheath made from prevul- 
canized latex. 

PLASTEX wires and cables 
with flameproof, ozoneproof, acid, 
oil and alkali-proof, low voltage 
insulation. 

SIMCORE —a_ building wire 
that meets the Underwriters’ Lab- 
oratories requirements. 

SIMPLEX Power cables with 
varnished cambric or impregnated 
paper insulation. 

TELEX Underground Telephone 
Wire that is laid without conduit. 

TIREX Rubber jacketed cables 
for portable machines where rough 
service is imposed on the cables. 

TIREX rubber jacketed cords 
for portable electrical tools and 
appliances. 





*Discontinued for the duration of the war. 


















RESISTORS NN THE AIR 


In the new Bendix RT A-1B two-way telephone for air- 
craft ground station service, WARD LEONARD, 
wire wound vitreous enamel resistors are used. They 
were selected because of their proven dependability 
under all conditions. 


Ward Leonard Engineers are at the service of every manufac- 
turer of equipment = resistors. They will gladly suggest 
the resistor from the atd Leonard line that will not only 
give you the best possible service but will be best adapted 
for the conditions of assembly. 


WARD LEONARD 


RELAYS + RESISTORS - RHEOSTATS 


devices since 1892.. 


cal industry ever experienced. 





War Weeds Out 


The war and all its ramifications is 
rapidly taking its toll in the electrical con- 
tracting industry in Indianapolis: New con- 
struction of war plants has about reached 
the saturation point and the smaller con- 
tractors, seeing the light, are turning to 
other fields — primarily maintenance work. 

A conservative estimate places about 50 po yy Pr 
percent of Indianapolis’ electrical contract- als, mountings and 
ors in defense plants. A few are working Se er 
tor larger contractors who are still doing 
construction work. Chances are that more 
: them will swing to maintenance before 
ong. 


iS 7 ks 


withstand heat, mois- 


RES 








ture, vibration and 
other adverse condi- 
tions. They cover a 


Electric control 


WARD LEONARD ELECTRIC COMPANY, 28 South St., Mount Vernon, New York 
165 
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1 TI CARBON, 
Bakes 





BRUSHES 


for Motors and Generators 


i @ In addition to MUL- 
| TIFLEX BRUSHES for 
we improved communa- 
tion, more uniform 
§ wear and lower per- 
formance costs and 
TRANSERT BRUSHES 
for even current dis- 
tribution, better ring 
lubrication 

and longer 

life, we can 

supply any 

Carbon prod- 
uct—such as contacts for | 

circuit breakers, etc. 


@ Write today and let us 
give you complete details 
on this line—learn all of 
the benefits you can realize 
through our product quality 
and our specialization. 


HELWIG CO. 


2548 N. 30TH STREET 
MILWAUKEE, WISCONSIN 











MARTIN 


VISE STAND 


AND 
PIPE BENDER 











Large Stand Set Up 


PORTABLE ... 


Saves time on cutting and 
threading conduit 


Non-skid — non-slip — sets up in half 
minute and stands without hitching. 
A genuine time saver for cuiting and 
threading conduit up to 2!/2". Bend- 
ing capacity 34". Carry this MARTIN 
stand right on to the job with you. 
Folds compactly in 30 seconds. Large 
size handles conduit to 4!/2". Write 
for more facts or see your wholesaler. 








H. P. MARTIN & SONS 


800 W. 12th St. 
OWENSBORO, KENTUCKY 

















There's more profit in 
MOTOR REWINDING jobs 


when these quick, accurate 


methods are used... 





Just Published—Up-to-date 2nd Edition 


REWINDING DATA 


e 
for Direct-Current Armatures 
By G. A. VAN BRUNT and A. C. ROE. 
Revised, enlarged Second Edition, 277 pages, 6 x 9, 199 illustrations, $2.50 


Here is a clear, concise, and practical manual for every electrical repair 
shop, showing how to rewind d.c. armatures of every type, and giving 
and data that may be referred to constantly 
for helps in speeding up the work and assuring satisfactory results. 


The book especially emphasizes what data to take when 
armatures and forms for recording them correctly, to facilitate easy, 
rapid, accurate rewinding by any member of the shop. 
handy information on layout of various windings, insulation methods, 
Takes the repair man through all steps 
except forming the coils—in rewinding any armature. 


descriptions, instructions, 


and armature-finishing methods. 


A few of the topics covered: 

—forms for data on small, medium-sized, 
large armatures 

—winding rules for d.c. armatures 

—marking armatures to prevent errors in rewinding 
and connecting 

—finding the lead throw of armature coils 

—winding and connecting data for some old d.c. 
armatures 

—cutting out coils In d.c. armature windings 

—synchronous-converter armature windings 

—frog-leg windings for itipolar motors and gen- 
erators 

—slot and end insulation 

—characteristics of glass fiber insulation 

—application of glass insulation 

—banding and dipping armatures 

—baking with infra-red lamps 

—modernizing old armature cores 


and 
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NEW 
in this edition 
© how to use 


glass insulation 
© how to bake 
armatures by 


stripping infra-red heat 

















Also included is 


Examine book 
10 days free 


McGraw-Hill Book Co., 330 W. 42 St., N.Y.C. 


Send me Van Brunt and Roe’s Rewinding Data for 
D.C. Armatures, for 10 days’ examination on ap- 
proval. In 10 days I will send $2.50, plus few cents 
postage, or return book postpaid. (Postage paid on 
cash orders.) 


RID REG asuWsecabankvaeu scetusohsrrarkabeokons 
Re EE Nc Bie de s0ssannbuneccessnskoantacedses 
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Cycling Electricians 


We've heard about electricians on stilts 
and other novel ideas to speed up electrical 
construction work on war projects. But the 
Ernest Freeman and Company, Chicago 
electrical contracting firm puts its electri- 
cians on bicycles. No, its not because of a 
gasoline or tire shortage, but to speed up 
supervision of the installation of an elec- 
trical system in a large war plant being 
built for plane production. 

Foremen pedal from point to point to 
check up and see that all is progressing 
as scheduled.: Bikes are equipped with a 
small basket or box for odds and ends 
and a set of plans fit nicely across the 
handle bars. The saving in man hours and 
incidentally precious shoe leather, is con- 
siderable. Anything goes when it’s a ques- 
tion of speeding up the job. 








HALF A CENTURY of service in the 

electrical industry is being celebrated 

this year by the Omaha Electrical Works, 

Omaha, Neb. Wiliam H. Guthrie, vice- 

president and Manager, is justly proud 
of that record. 





On The Home and Fighting Fronts 


Electrical contractors down Chattanooga 
way are busy these days on the home and 
fighting fronts. Since most of the group 
are beyond the fighting age, they are find- 
ing other ways of lending a helping hand. 

The Lawson, Terrell, Teas, Cofer and 
Curtis electrical contracting firms are han- 
dling large projects directly related to the 
war effort. Their activities extend through- 
out five states—Tennessee, Georgia, Ken- 
tucky, Ohio and Oklahoma. 

On the war housing front, the Stanley 
and Dobbins firms hold sway on two siz- 
able projects for war workers. 

H. B. Stanton has become the house- 
wife’s angel of mercy by specializing in the 
repair and maintenance of electrical heating 
devices. 

War casualties, from the standpoint of 
business operation, are the Hennessee, 
Reeves and Case electrical firms, whose 
owners have closed their doors for the du- 
ration and gone into other branches of the 
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_— electrical construction field. Other con- | 
tractors are maintaining service necessary 


to the upkeep of establishments on every 
day wartime business. 
sail Four members of the contractor’s group #e@2 
are now in the armed forces. Paul Clark, 
son of V. Clark, was recently awarded his 


wings in the Army Air Corps and is now 
stationed at Bering Field, Nashville, Tenn. A D & i & he D A a L & S$ (@) U g C & 
iIts Paul was formerly active in his dad’s con- 

cal tracting business. Two other members in 


the the army are Harvey Ashmore of the] FOr Industrial Electric Fittings 


igo Central Neon and Electric Co., and Lt. 


Ti- Seagle Bender, former electric appliance an d L i g h tin g E gq u ip men t 





fa manager for Fowler Brothers. Allied 
up = 9! Electric Company’s Frank Hasenkamp is ; ne : a . 
ec- sow & Reuteuet ta Che Havel Reserves. Why waste time and lose orders by “shopping around”? Spero will 


ing back you up with prompt deliveries of quality electrical products— 
priced right. Spero line includes: 












































to | 3 ‘ 
ing Supervises Furnace Installation 
e aie . 
¥ L. A. Ragon, L. A, Ragon Electric] [] SPERO NOW MAKES Fluorescent Lighting Fixtures 
the Company, Chattanooga, Tenn., recently NAVY 9S FITTINGS ® Shallow and Dome Type Reflectors 
d had the opportunity to play a part in the 
- rehabilitation of idle equipment for war To meet the demands for 9S @ Flood Light Fixtures and Equipment 
el production. His services were retained Series fittings for the U. S. a y 
“ail by the Chattanooga Implement and Man- pect a. ree <n a ® Vapor-proof Lighting Units 
F s 2 oa complete line of steel drawn . 
ufacturing Company to supervise the in nae an © Sentaes Cotten 
=— stallation of an electric furnace that was : eatin 4 
ismé -d in Ohio and shipped piecemeal a . . : 
dismantled in Ohio a pped piecemea ing to Navy drawings. ® Industrial Installation Equipment 
to Chattanooga. The furnace which is 
basically of English design was acquired is, 
to produce ‘steel for an ordnance item. Distributed only through legitimate electrical wholesalers 
The electrical equipment included furnace 
tilt motors, electrode level control motors, 
and control panels with meters and 
switches for furnace heat control. T H 3 5 P 3 R 0 E LE C T R C C i) R P 0 R A T | 0 N 
Pe2?2? LANK ERCRRE Ce ee 
C.E.A. Shop 
Group Elects 
Harry J. Hennequin, Ridgewood Steel 
Company, was re-elected president of the 
Industrial and Commercial Division of the 
Cincinnati Electric Association at the re- 
cent annual meeting of that group. Selden 
> F. High, Sullivan Electric Company, was en oe oe Oe eo et ome Oe ee, ee ae on, 5 
} re-elected vice-president and Edgar B. 


Conradi, Barkley Electric Company was 


chosen to be secretary and treasurer. Doing @ Winning - tH the War 


Thousands of ONAN ELEC- * * * * 
TRIC PLANTS are supplying 
electric service for our Armed 
Forces all over the world. 
































oga 
and On land, sea or in the Air, 
oup in combat or defense, they are 
nd- doing a winning job. 
ind. Available in sizes 350 to 
and 35,000 watts, A.C. or D.C. also 
an- dual output; 50 to 800 cycle: 
the 6 to 4000 volts: Gasoline 
gh- driven; Air or water cooled. 
as LIGHT, COMPACT, 
sey STURDY 
ite We'll be glad to furnish de- 
tails on your present or post- 
wes war need for Electric Plants. 
the 
Hing 





E. J. MICKA, | Hibbing, Mina., electrical 


Bo contractor, is the newest member of the D. W. ap N A N & NY aR N % 


State Board of Electricity having started 














a a five year term of office in January. Ed 798 ROYALSTON AVE. e MINNEAPOLIS, MINN. 

du- is also president of the Minnesota Elec- 

the trical Council. .. 
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Contractors in 


Public Office 


4 e 
The Contractors’ Division of the Electric 
League of Indianapolis, Indianapolis, Ind., 
during recent months witnessed two of its 


members move into a public office where 
their talents can be further expended in 
the interest of the people of Indianapolis. ) 

H. W. Claffey, present chairman of the 


& @ 
group and secretary of the League is serv- 
ing in the House of Representatives of the 
State Legislature. Walter Meyers, ex- / 
chairman of the division, has been ap- 
pointed Chief Electrical Inspector of the 


City of Indianapolis. In his new position 
he is responsible for the electrical safety 


p [ d [ f | C p | of all electrical installations in the city. 


are available for all key | 
men in your organization— | 











The important 24-page summary of electrical 
maintenance organization, priorities and know | 
how that is published complete in this issue ! 
is vital information for all men concerned with 
wartime electrical maintenance. Under paper 
limitations, we cannot publish enough extra 





CHARLES B. FARRAH newly elected 





complete issues to meet the demands of all chairman of the Rocky Mountain Chap- | 
“ ter, I.A.E.1., and Victor C. Moulton , 
who want copies for personal reference. Re- | (right) president of the Western Sec- 
a = P tion I.A.E.l. and secretary-treasurer of 
prints of the Digest, however, are available the Rocky Mountain Chapter, discussing 
f enthod ly. Pl d one of the issues presenied at the Inspec- 
rom a limited supply. Flease place your oraer tors Ninth Annual School. 





now on the coupon below. Price 20 cents each. 


| CEA. Certified 
Reprint orders will be accepted | The Cincinnati Electrical Association 


7 has again received a “Certificate of Ap- 
until JULY 15... 


proval” from the Committee on League 
Use This Coupon To Order 


Financing of the National Electrical Man- 
“a \" ufacturers Association. This yearly ap- 
| I proval, the seventh consecutive one for 
the C.E.A., is granted to electrical leagues ie 

esas | Or associations only after submission of a si 
detailed questionnaire covering their activi- 
ELECTRICAL CONTRACTING ties and promotions during the past year 
and a proposed budget for the present year. 


330 West 42nd St., New York All of which ‘proves that the C.E.A. is 
doing a good job. 





Please send me ....... copies of your 24 page reprint "Digest of 
. . . ° " 
Wartime Electrical Maintenance Practice”. Motor Keglers Compete in 
Competition among electric motor dealers 
SECULAR Aa ee a rr and service shops extends to the lanes 


of Chicago’s bowling emporiums. Electric 
Motor tops the Motor Dealers League with 
Hohman & Hill second and L. M. Stein a 
Address A ee en oe ee ee Seo ee ae ee ee ee ae close third. 

High individual scoring honors go to E. 
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SEARCHLIGHT 
SECTION 


(Classified Advertising) 


Employment Business 


Equipment 


(Used or Resale) 


“OPPORTUNITIES” 


UNDISPLAYED RATES 


5 Cents a Word. Minimum Charge $3.00. VOSI- 
TIONS WANTED (full or part time individual 
salaried employment only), % the above rates pay- 
able in advance. 

BOX NUMBERS—Care of publication New York, 
Chicago or San Francisco offices count as 106 
words. DISCOUNT OF 10% if full payment is 
made in advance for 4 consecutive insertions. 








DISPLAYED RATE 


INDIVIDUAL SPACES with border rules for 
prominent display of advertisements. 

The advertising rate is $7.50 per inch for all ad- 
vertising appearing on other than a contract basis. 
Contract rates quoted on request. An ADVER- 
TISING INCH is measured %” vertically on one 
column, 3 columns—30 inches—to a page. 


NEW ADVERTISEMENTS received by June 2ist 
will appear in the July issue, subject to timita- 
tions of space available. 

















2 MOTOR GENERATOR SETS 
WESTINGHOUSE 


37 H.P. Motor 220/440-3-60 
Generator 25KW V118 A212 


38.5 H.P. 220-3-60 
Generator 30KW 125V A250 | 


Complete with switches, starting compen- 
sators, regulatois, instruments. Can be seen 
in operation. Also Westinghouse & Cut. 
Ham. charging units, cables, plugs, wiring. 


HOLLAND LAUNDRY 


1493 Hudson Bivd., Jersey City, N. J. 














WANTED 

















WILL PURCHASE 


Any quantity Fractional H-P Motors 
—for Cash! 
Fractional H-P Motors—Always in Stock! ! 
H. U. MANN 
540 Lake Shore Dr. 





CHICAGO 
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L. A. BARLEY veteran electrical inspec- 
tor, whose retirement from active service 
was recognized by presentation of a 
ship's clock by members of the Rocky 
Mountain Chapter, 1.A.E.1. at the annual 


conference and Victor H. Tousley 

(right), field engineer, National Fire 

Protection Association, who attended the 
event. 





Kappes of Electric Motor with a handicap 
average of 179, while Ther Electric’s Dolejs 
and Zojicek are tied for second with 174 
each. Nield of Ther has high game lead 
with a 298. T. Dominski of L. M. Stein, 
carries high series honors with a handicap 
score of 734. 


C.E.A. Contractors 
Pick '43 Slate 


H. E. Gerboth was recently elected 
president of the Electrical Contractors 
Division of the Cincinnati Electrical As- 
Other officers chosen to serve 
vice-president, P. W. 
J. F. Riehle; treas- 
Members of the Board 


sociation. 
with him are: 

Schath; secretary, 
urer, A. J. Bader. 


of Directors are: A. L. Bang, E. W. Ed- 
Fisher, 


monds, Chas. Fred Horstmann 


and A. Wottitz. 





NEW PRESIDENT of the Minnesota 
Electrical Association, Eric G. Nylund, 
Duluth, receives the congratulations of 
retiring president L. E. Shaffer, Pipe- 
stone, after officers were chosen at the 
recent session of the N.C.E.I. Wav Con- 
ference in Minneapolis. The Minnesota 
Electrical Association is an active group 
of electrical contractors from all parts 
of the state. 


When 
“KNOW-HOW” 
is important 


let 
MILLER 
do it! 


The South's largest general 
electrical contractor offers you the 
experience gained from millions of 
dollars worth of successfully com- 
pleted contracts for Army, Navy and 
civilian projects of all kinds in- 
cluding structural work and public 
utilities distribution systems. 

Full equipment and engineering 
staff available to service any contract, 
regardless of size. 


Miller Electric 
Company 


556 Riverside Ave. 


Jacksonville, Florida 





Il types of electrical 
specialties, boxes, cabinets, control panels, 
duct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army and Navy specifications. 
Full engineering personnel and equip- 
ment for manufacture of special electrical 
items in addition to all standard articles. 


Write for information. _ 


Jacksonville Metal 
Manufacturing 


Company 
JACKSONVILLE, FLORIDA 
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DON'T MUFF 
FASTENING JOBS 


USE 


INCANDESCENT REFLECTORS 


IMPROVED 


CONDUIT 
CLAMPS 

















Approved by Contractor 
Approved by Industry | 


%& MULTI has always en- 
deavored to supply the proper 
units to best fill given specifi- 
cations—units that are practi- 
cal, modern, and flexible to 
meet changing demands. This 
has earned the approval of both 
contractor and user. MULTI in- 
stallations make good looking 
finished jobs for contractors with 
no after worries—they give users 
units that are easy to clean, 
economical to maintain, and 
that give good lighting over 
long periods at reasonable 
cost. Send for our complete 
catalog. 





Fig. 445 


|For securely fastening -« Conduit * 

Open Wiring % Cables % Thin Wall Tub- 
| ing to Hollow and Solid Walls and Ceil- 
| ings with greater rapidity. 


PATENTED SLOT makes installation faster, easier and 
better. Each box has correct Size Stove Bolts. 


Fasten clamps with PAINE Machine Screw Lead An- 
chors to Concrete and Masonry and PAINE Toggle Bolts 
te Hellow Material. 

Ask Your Supplier and Write for Catalog 


THE PAINE CO. 
2961 Carroll Ave. Chicago, Illinois 


2 Offices in Principal Cities 


‘PAINE - 





ELECTR ’ FASTENING 
1840 = ts a eee: “4 and HANGING D E | Gay 


The Stone You Can Bend and Twist 


gente, 
\ 4 DRESSES “@ 
@ AND CLEANS ‘ What a job FLEXSTONE does! Cuts like an abrasive 
& & 
























ALL ELECTRICAL se = can bend, twist it. Won't break! Thin, 
non-brittle. Sharpest abrasives are pressed into flexible 

‘% PARTS AND o core. Easily fits tight places. Smooths hardest contact 
© CONTACTS points in relays, cutouts — cleans small commutators, 
switches, etc. Non-conductor — no short circuit. Rimac 


ort \a FLEXSTONE speeds electrical service. Send for free 
sample! apa 


RINCK-McILWAINE, Inc., 16 Hudson St., New York, N. Y. 












VARIOUS NEW MODELS 
AND RANGES 


Test Insulation the Modern Way 
with a MODEL B-5 


MEGOHMER 


NEW BATTERY-VIBRATOR TYPE 


Ne more tiresome cranking of a hand-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resistance. 






HERMAN H. STICHT CO., INC. 


WRITE FOR BULLETIN No. 430 E 


27 PARK PLACE NEW YORK, N.Y. 
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Shop Conversion to 
War Work 


[FROM PAGE 53] 


Aiter the piece leaves the cutting 
| table it goes to the boring machine, 
| which is in reality a converted drill 
| press. Here the 34-inch hole burned in 
| the 7 by 7 by 14-inch metal block is 
| bored out to 34-inch diameter. A spe- 
cial heavy jig (Fig. 4) designed for 

mounting on the-drill press table incor- 
porates a pillow block for the shaft ex- 
tension for the boring tool and a smaller 
| jig to center the work. Movement and 
vibration are eliminated and an accu- 
| racy of .002 inch is maintained. 
Under anbther subcontract the shop 





FIG. G—rame curtinc of center hole is 

accomplished by a turntable fitted with a 

jig. Cutting machine is stationary. Flame 

burns continuously affecting a considerable 
saving in oxygen used. 


was required to turn a 2:8-inch metal 
disc with a l-inch diameter shaft on 
each side, out of a solid piece of round 
stock. A novel jig (Fig. 5), mounted 
to the too] carriage of a 16-inch lathe 
makes this lvs-inch cut in one opera- 
tion. The jig consists of a solid block 
of metal with an opening in the center 
large enough to accommodate the orig- 
inal stock. One side of this block is 
fitted with two cutting tools diametri- 
cally opposite each other. The cut is 
started at the right end of the shaft. 
The tool carriage is slowly moved to 
the left making the entire cut in one 
setting. A fitting in the top of the jig 
directs cutting oil over the work and a 
drip pan with a return hose catches the 
oil and metal shavings. 

These are just a few of the many 
“tricks” that have made this motor 
shop into an efficient production unit 
while still maintaining its service. 
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Simplified Office 
Methods 


[FROM PAGE 55] 


Continuous form, triplicate invoices 
are now purchased in a long perforated 
strip with about 800 invoices to the pack. 
An attachment (the one illustrated is a 
product of the Hamilton Autographic 
Register Co.) which can easily be 
mounted to the carriage of any standard 
typewriter, holds the invoices and rolls 
of carbon paper that go between the 
sheets. The complete attachment tele- 
scopes into mounting posts fastened to 


the carriage and can be lifted off, free- | 


ing the machine for normal typing. 

The attachment is so regulated that 
the invoices are perfectly aligned in 
the typewriter. After an invoice has 
been completed, it is pulled up and 
fastened to holding pegs and the carbon 
sheets rolled back by turning a geared 
hand wheel at the upper right of the 
mechanism. The carbons are now ready 
for the next set of invoices which are 
automatically set at the date line, re- 
quiring no further adjustment. The 
completed invoice is then torn off the 
strip and ready for mailing. Additional 
carbons can be made by inserting addi- 
tional rolls of carbon paper and using 
additional strips of invoices. 

The time saving feature of this system 
is obvious. A girl, without normal in- 
terruptions, can type more than 200 in- 
voices per day. Approximately 30 sets 
of invoices can be made from one set- 
ting of the carbon paper. The used 
carbon is then torn off the roll and new 
carbon pulled up. 

An added feature of this new invoice 
(Fig. 4) is the removable tab at the 
bottom, showing the breakdown of the 
invoice into wiring, merchandise, shop 
or other items. It is torn off the cus- 
tomers copies. but remains on fhe yellow 
office file copy, eliminating the neces- 
sity of keeping a master breakdown 
The complete continu- 
ous invoice system, including the 
attachment and invoices is more eco- 
nomical than the former pad type, ac- 
cording to Mr. High. 

Both of the office simplification 
methods discussed here are applicable 
to contractors as well as motor shops, 
since both have almost identical payroll 
and invoicing problems. A little thought 
will show that an outmoded office sys- 
tem can handicap.a business enterprise. 
Clerical departments must be as pro- 
gressive as the production end; both 
must be balanced and in step. Simpli- 
fied office methods are one solution to 
overworked and _ understaffed office 
forces under present conditions. 


analysis sheet. 
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WHERE To Buy 


Equipment, Materials and Supplies for 


Electrical Construction — Maintenance — Repairs 











NEW DESIGN 
Strong, transparent, plastic carbon test 
lamp, visible from any direction 











TESTS 110-250 VOLTS 
Insulated pliers for testing and pulling fuses, Folding 
prongs fit base plugs. Test cord attachable. 
Can be obtained from G.E.—Westinghouse, or 
other first class jobbers 


STAR TEST POCKET PLIERS 








235 Canal St. New York, N. Y. 


DRILLS CONCRETE—METAL— 
woop 
WODACK "DO-ALL" i 


ELECTRIC HAMMER AND DRILL 


Saves time and money installing expansion 
anchors. Drills concrete to 1%"' dia.; metal 
to %''. Two tools in one, Easy to maintain. 
Universal motor. Star drills in 17 diameters. 
Also chisels, bull points, etc. Write for 
bulletin. 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago, Ill. 
Telephone AUstin 9366 














ELECTRIC MOTOR 


ARTS! 


FOR ALL MAKES 
One of the largest consolidated stocks of 
motor, fan and controller parts on the east 


coast. 
Write for Catalogue 


READING ELECTRIC CO. 
INCORPORATED 
200 William St. New York City 











ANYTHING 
ELECTRICAL 
ON & OFF 
REGULARLY 


The TORK CLOCK CO., Inc 
MOUNT VERNON, NEW YORK 








Make this test: Actual movie photo 
of test. 
fect form 


Note clip’s return to per- 


LITTELFUS 


BERYLL 
COPPER 





LITTELFUSE Beryllium Copper FUSE CLIPS show spring qualities 
equal to steel. Other characteristics: High fatigue resistance and 
tensile strength. Grips fuses tighter. Write for Bulletin. 


LITTELFUSE INC., 4789 Ravenswood Ave. 




















This WHERE TO 


BUY Section 


supplements other advertising in this issue with these 


additional announcements of products and services 


essential to efficient and economical operation, main- 


tenance and service. 


page, each issue. 


Departmental Staff, 


Make a habit of checking this 


ELECTRICAL CONTRACTING 
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Chicago, Ill. 











































































TRANSFER FROM NORMAL | 
TO EMERGENCY SERVICE 





AND ALWAYS DEPENDABLE. 
THAT'S PROVED RECORD OF 


New Improved 


ZENITH 


Automatic Transfer Switch 


Transfer in 1/25 second. Never "lets you 
down" where continuous lighting is abso- 
lutely necessary. Electrically held. All 
contacts on one shaft, operate in same 
direction. A.C. to A.C., A.C. to D.C. Any 
combination, |, 2, 3, 4 poles. 18 capaci- 
ties, 30 to 400 amps. Also made electric- 
ally operated, mechanically held. 










Get Complete 
Zenith 
_ Catalog. 

=== Magnetic Contact- 

== ors, Time Switches, 

= All Types Timers, 
Sets Program Clocks, etc. 

SPs meer ne Control equipment 





for special jobs. 


ZENITH ELECTRIC CO. 


155 W. WALTON ST., CHICAGO, ILL. J 











THE ILSCO CATALOG 


32-pages of life-illustra- 


tions and descriptions of 
items you need right now. 


Your guide to America's Finest 


ELECTRICAL CONNECTORS 
FABRICATED TUBE PARTS 


Please send details and new 
32-page illustrated catalog. 


Firm Name 


Address 








COPPER TUBE 
& PRODUCTS, Inc. 








Alphabetical Index to Advertisers 


June, 1943 


Page 

*Adam Electric Co., Frank......... 35 
ON eee neers 144 
*Allis‘Chalmers Mfg. Co............ 5 
*American Steel & Wire Co......... 40 
*American Transformer Co......... 31 
| Anaconda Wire & Cable Co........ 46 
| *Appleton Electric Co.............. 2 





Arrow-Hart & Hegeman Elec. Co...127 


Weg a eer 151 
PR NL, TEE Ns digseoe due svusdns 162 
Automatic Elec. & Mfg. Co......... 154 
*Beaver Pipe Tools, Inc............ 114 
*Benjamin Elec. Mfg. Co............ 104 
NB IE 0.6.8 wd 'bs ded 139 
Blackhawk Mig. Co............s5. 92 
Breach ate, Gorp., LL. S..605560056% 164 
*Bright Light Reflector Co.......... 147 
Bull Dog Elec. Prod. Co........... 103 
PIS MER SGOs oo saiwossiscveve 34 
*Burndy Engineering Co......... .. 
oe ee ere 82, 83 
Century Electric Company......... 109 
Chicago Tool & Eng. Co........... 113 
Colt’s Patent Firearms Mfg. Co... .133 
Crescent Ins. Wire & Cable Co..... 17 
Crocker-Wheeler Elec. Mfg. Co..... 95 
*(lerits Magma, TGC... .sccsecses 37 
Cutler-Hammer, Inc. .............. 96 
*Day-Brite Lighting, Inc............ 99 
Electric Equipment Co.............. 169 
Electrical Buyers Reference........ 30 
Emerson Elec. Mfg. Co............. 16 
AS a eee 4 
*Fairbanks, Morse & Co............. 32 
Federal Elec. Prod. Co.............. 136 
*Paeeraetaer BMifes. . 6... ....0ssc000s 21 
Fostoria Pressed Steel Co.......... 26 
PPeeuman BUG. Ce... ccccpicccscescd 130 
General Cable Corp........... 140, 141 


| *General Electric Co. 


| *General Electric Co. (Nela Park) 


(Bridgeport) 
Back Cover, 128, 138, 148, 155, 160, 161 


122, 123 


*General Electric Co. (Schenectady) 


Inside Front Cover, 9, 11, 13 

Goodrich Electric Co.............. 157 
*Graybar Electric Co................ 48 
ee Se rr 150 
*Hazard Ins. Wire Works Div... .27, 101 
oc te Ee eer: 166 
Holland Lavindry ......55....s00% 169 
*Ideal Commutator Dresser Co...36, 98 
*Tllinois Electric Porcelain Co. ‘44, 129 
*Ilsco Copper Tube & Prod. Co..... 172 
*Insulation and Wires. Inc...... 42. 113 
*Irvington Varnish and Ins. Co...... 159 
Jacksonville Metal Co............. 169 
*Jefferson Electric Co............... 23 
vo. See sore 146 
*Johnson Bronze Co................ 115 
*Kato Engineering Co............... 154 
6 ES 134 

| *Knox Porcelain Corp.............. 129 
TI, 5.0 5s oon casa ciainnG-ae-od 152 
Leader Elec. Mfg. Corp............ 91 
PRE COMMUN UEIE: 5 occccccssievaccess 116 

te 171 
Re a os ee ree 169 
“maerun @& Sons, H. P.............:. 166 
Meartindsingson. Co. ........0c0cccee 41 
i Ly 124 
McGraw-Hill Book Co..... 152. 156. 166 









Page 
*Metropolitan Device Corp......... ] 
BIMee TOMDOUG. ww i ais csclc ss cceeae’s 24 
Mabey Paeerie Co. .6. 66... cewees 169 
*Minerallac Elec. Co............00+ 162 
DUMTINE NI NSO 6. 6 5:5. 65.06, ce gceseceee 137 
oO OR RS eee: 170 
National Electric Products Corp... .116 
Newark Transformer Corp.......... 132 
WEEE NGI, 545 6aine 0.414% 6 60 090s 27, 101 
Tis er NE Oe TW ics 5c 0 ese vee 167 
*Overbagh & Ayres Mfg. Co........ 117 
PS INS son Sion s spelen e ss 170 
eS, eae 164 
PRN Ee SO VMIONT, BG. 66 os ccc eee cs cies 164 
*Penn-Union Elec. Corp...........- 154 
Pierce Renewable Fuses Inc........ 10 
Pittsburgh Reflector Co............ 102 
PPR RePOMDD os 5.0.0 0.0.50 0 si:0<.6-0's 129 
*Porcelain Products, Inc........ 129, 163 
Pyle-National Co., The............. 120 
Reading Electric Co., Inc.......... 163 
Reading Electric Co., Inc........... 171 
Republic Steel Corp. ee kelns s'e0ls 110, 111 
RI EWN BOD 655 aoc disn.cccosscse 131 
Rinck-MclIlwaine, Inc. ............. 170 
*RLM Standards, Inst. Inc.......... 45 
ONMON  MEPEIB ec icc ss ccesaceves 38 
| Oe : a re 18 
*Sangamo Electric Co.............-- 22 
*Schwarze Electric Co.............. 97 
Searchlight Section .............-- 169 
Simplex Wire & Cable Co.......... 165 
wi ee ee ere ee 28 
*Spang Chalfant, Inc..............- 8 
*Spero Electric Corp.............+.- 167 
Square D Ge. «0:05.50. Inside Back Cover 
Startest Pocket Pliers............... 171 
Steal & Pubes Div... .:..3......- 110, 111 
we RO eer ee 170 
*Superior Carbon Prod. Co., Inc....115 
Superior Elec’l] Industries........... 149 
*Sylvania Electric Products, Inc. .6, 7, 81 
og go eres 39 
we ee eee ees 171 
ce) 8 eee 116 
*Trumbull Elec. Mfg. Co........... 29 
*United States Rubber Co............ 89 
*United States Steel Corp..........- 40 
Uptegraff Mfg. Co., R. E............ 158 
Victor Electric Prod. Co........... 158 
Wabash Appliance Corp............ 125 
Wagner Electric Corp............-. 20 
*Ward Leonard Electric Co.......... 165 
*Ware Brothers, Inc................ 114 
Westinghouse Elec. & Mfg. Co. 
Ul” RSA eee 119, 121 
*Westinghouse Elec. & Mfg. Co. (East 
PeISHETED)..2..55. 25, 33, 43, 87, 93 
Westinghouse Elec. & Mfg. Co. 
COS So ere Pere tere 14, 15 
Westinghouse Elec. & Mfg. Co 
REL. oe etevncksissanpvawes 135 
*Westinghouse Elec. Supply Co..... 143 
*Wheeler Reflector Co.............. 153 
NOE Be MG 5.55 so 30s ce sess ncus 171 
Lo, SE reer 145 
Wodack Electric Tool Corp.......... 171 
Youngstown Service Prod. Co....... 162 
Youngstown Sheet & Tube Co...... 19 
Zemith Bloctric Cos. .:.....40.09 5400's 172 


ce) % These companies have included Briefalogs, containing addi- 
| tional buying information on their products, in the 1943 edition 
of the Electrical Buyers’ Reference. 
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Rain-tight Multi-breakers 
with a variety of circuit ar- 
rangements for such outdoor 
applications as lights, signs, 
etc. Also Multi-breakers and 
circuit breakers in weather and 
dust-tight and explosion-re- 
sisting enclosures. 











Industrial Circuit Breakers in 
standard sheet steel enclosures are 
available in capacities from 15 am- 
peres to 600 amperes, up to 575 
Volts. Made in 2 and 3 poles and 
for 3 and 4-wire systems. These de- 
vices are quick make and quick 








APPLICATION 


General Purpose Circuit 
Breakers are made with 1, 2, 
and 3 poles for 230 Volts 
A.C. and 125/250 Volts D.C. 
Common trip. Available in 
sheet steel enclosures as well 
as weatherproof, dust-tight 
and explosion-resisting enclo- 
sures. 15 to 50 amperes. 
















break with trip indication. 





Multi-breaker Load Centers 
for controlling and protect- 
ing lighting and small power 
circuits. Made in a variety of 
circuit arrangements with ca- 
pacities of 15, 20, 25, 35 
and 50 amperes, for either 
2 or 3-wire service, with in- 
dividual trip, 





industrial Multi-breakers are 
available in capacities from 15 
to 100 amperes, with 2 or 3 
poles. Quick make, quick break 
with dust-resisting sheet steel 
enclosures; also, explosion- 
resisting types. Front operated 
with trip indication. 


SQUARE D circuit breakers provide quick restoration of 
service after short circuits or overloads. They eliminate 
fuses and reduce maintenance cost since no replace- 
ment of parts is necessary. 

Built into every Square D circuit breaker is a time 
lag feature which permits harmless momentary over- 
loads to pass without causing the unit to disconnect the 
circuit. 

Square D's line of circuit breakers is unusually com- 
plete, assuring the right unit for any given installation. 


SQUARE J] COMPANY 


DETROIT- MILWAUKEE-LOS ANGELES 
KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
IN CANADA: SQUARE OD COMPANY CANADA LIMITED, TORONTO, ONTARIO 































MO Multi-breaker for use 
on small machines such as 
drill presses, grinders, 
riveters, staplers, saws, 
beaters, etc. Available in 
single and double pole or 
for 2 and 3-wire systems. 
15, 20 and 25 amperes. 
Price is comparable to 
Type D switches. 





Weatherproof, Dust-tightand 
Explosion-Resisting Circuit 
Breakers are furnished in cast 
iron enclosures with gray 
enamél finish. Standard con- 
duit openings in the ends. Ca- 
pacities—15 to 600 amperes 
up to 575 Volts. 


& 





CALL IN A SQUARE D FIELD ENGINEER 


If you have a problem which involves 
electrical control ordistribution, you're 
welcome to the counsel of the nearest 
Square D Field Engineer. He is in con- 
stant contact with plants of every kind 
and size. He studies methods and ap- 
plications with the idea of simplifying 
new jobs or doing old ones better. 


There are Field Engineers in Square 
D branch offices in 52 principal United 
States and Canadian cities. Their serv- 
ices are dedicated to solving indus- 
try’s war and postwar electrical 
problems. 
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G-E FLEXIBLE CONDUIT AND EMT FOR 
WAR WIRING JOBS 


You'll like the high quality of G-E Electrical 
Metallic Tubing and G-E Flexible Metal Conduit. 
They are easy to use and will give good service. 
These materials can be used to protect war-pur- 
pose wiring in certain locations according to WPB 
Limitation Order L-225. 


FOR FURTHER INFORMATION about G-E conduits, 
wires and cables and wiring devices see the nearest 
G-E Merchandise Distributor or write to Section 
CDW-531-8, Appliance and Merchandise Dept., 
General Electric Company, Bridgeport, Conn. 


GENERAL “i$ ELECTRIC 
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Both G-E White zinc-coated conduit 
and G-E Black enamelled conduit are 
available at G-E distributors for pro- 
tecting war-purpose wiring in wet or 
hazardous locations. Use these high 
quality conduits for maintenance jobs... 
for rewiring . . . for new war wiring. 


WPB Limitation Order L-225 permits 
the following uses for rigid conduit: 
(Type of protective coating is not 
restricted.) 


1. In war implements such as warships, 
aircraft armament, tanks, etc. 


In projects rated A-1-J or better for 
hazardous or wet locations (with 
conduit size limitations). 


G-E White is hot-dipped galvanize 
inside and out. G-E Black is coated i: 
side and out with a corrosion-resista 
enamel. Both are leaders in their clas 





G-E WAR-PURPOSE WIRE AND CABLE 
AND WIRING DEVICES 
The G-E line is large. You’ll find the wires 
and cables and wiring devices in it that you 
need for maintenance jobs and for new war 
wiring of all kinds. 


cise RW S00 Cc MOStUAE RESISTANT © fumited 

















